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. x > • *r -7 -r ') y -It £ )b*# if «b ti S . 
[0016] 

*F * L u-illlllciJUT . * % Bfl jflL 4» # ^ « M It . G M QlftSlf ( 
GPCR) JcW-tS rtH'ffi M t7> ^7'^ Fttfb^^^^Sfb-t-Sc GPCR<7>0O i: LT tt 

. - ^ - n ^ 7 ^ h'f T-^^Ofg^f^^^XA GPCR. r^77=f>S##. 

77 ;u x h ^> PTHS###<7> ^ 9 7x B GPCR^^^lf h fl Z fr\ Z ti h \z m & 2 tl 

^v^ 0 7 7 XB GPCRtc xti" § H'tt M 77'> K t L T ti . 0Ox.iiGLP-K 77 ^ x h - y y PA 

CAP . v I P % £ co -b if l * y / 7 >i 77 =f y 7. - ^ - -7 t 5 - \z m~t 2> ^ 7° * y % L < it M 

fil^f if ^ti^o * 77 7. B^M^^GPCRlcW^S 'J 77' > H i: LTti. 00 x ti 

LH-RH. GPR/lc^f Sfi^ ^ 'i 7y> K ( - - - a ^ y' * H B (NPB) t t of ti tl -S ) 

fcJcc7GPR7. GPR8<7))«77 tWt 3 'J H ( - - - n f * F W (NPW) t t tttl 5 ) ( 
*BH*ffl#T'li 3 tl«o^^J$ LTGPR//GPR8 ') ijy K t % ) . MSH. l-f 

[00 1 7 ] 

8U<^*F* Lv^HJteflS^lcfcv^-c. * ^ bh <77 jflL ^ S '14 S # 3iJ ti . GPCRWtF^>S##Ic W 
■t * F*3 E9 'J 77 > h*?*«^7 1 f Ft L < It m fi S * it~t Z> o ^ J: 7 * ^ 7° K <7) 
0IJ t LT ti . ANP. BNP. CNP. ^- 9 -b >l >) > . ^-^<H>-S4, T K U 7 > ^ - 

* 7cMfiS^>0lJ fc LT ti. EP0. TP(h >f > y - 7 x n > . 

* ^ t y . GM-C SF . L y° * yy ~F ^f* i # ^ ^ ^ > # jb»# If tl £ o 



[00 1 8 ] 

_hI2 L fz-< 7° * K t L < liifaHti x &-5-*t&-?*>Sinf#Llft&k: toTrt H'I4T«*> *) fi 
o 'J #7 K 4: L T <D if m * f^ff i" £ M *) . T 5 >» IfcEfll i: l± 1 «b L < li 2 JU-htf> T 

5 ; ilctn^TS^I, T 5 J mMn^ii-tZ ^T'^oTt =k v*. CCT'T V 77*7 h'U 

Tcoftm^Uft -*3 J t lit t ^)I^i^f}f t ^ ; h tl« L , f^ifttt/fSKtt<^ 

. 7' a -fe v i, > 7* Jc Jc 9 £ t £ 7 7 7* > > h # t-f <b ft £ jb* . c ft <b tc PI S 3 ft 

£v*. *BH«B#lcfc ti. Ctlb^SfiLT TMS#J tftfSCfctt^o 
[00 1 9 ] 

>Kt ! tIfflt§Ci:)b 1 T-§5. ^ <?> =k "7 * l*J H '14 'J # > K t L T t J . litt, 7 -7 a >f 

o ) & £ <t> # -f * H '14 * >i =e > . £ # t 5 > M ( ffl : 7* h u >j > . t 7 

? 5 > . t -te n, u >; 7 . M7F^')>f) . 3h1 ( #0 " ~r J- > y 5. K . 77 > + \£ ) 
H . o >f n h 'J ro N 'J V,tX7rf y>i, Jt ^ 14 ft H ^ V) . JIBJIfrifc ( #0 : GP 
R 4 0 M 77* > H # ) x^a^MH ( f J : 7° a 7. 9 r 7 7 7 > . h n>^dff >f ) N 1H 
if ( #0 : TGR 5 M #7 h'f ) . 7; ) L < ti *<7>ffii$fo ( fj : ftHfte GA 
BA^) . 7 M 7 *t L < li^it (#J : t ^ J >- > . c AMP . ATP. UTP. ADP. UDPV) * ^<?>. 
CPCR^f^rtSg^lcJti- S ^> K :b*#lf ib ft 5 o 
[ 0 0 2 0 ] 

* f& BH <t> ini 41 ^ <|4 & ^ $j ti s j^^c J- ay &fcJ&fc\z =k 0 H'lt ^> K ^ojflL^^ 

il^SH % 5£ ^ -* S c t % iff m. t ~t % o mz.lt. ^fe II S 't4 7 ^ H <7) J; 7 & ^ 7° ^ K 't4 <7) 1*1 H 

'l± 7y> h tt . ^#1^3 <^ ^ 7° r — \z «k -5. s < . iti? 'J77> 7i^u 

7c^|jt#7>^^it^-. If^3Iffltv^tiTv^„ ± M ^ '14 ^ 7' K ib* ft \z ft ~f Z> $K 
^ 'Ufeit-f Z> E9T**^ 7^ K ^ ^ <g fi& ^ IBf 95 ^ k: jfi tt =5r < & £ . * ^ 7* ^ 

S a-#t LT<77^^-t >f X)b»7^§ < 4 1 S 7 17 7 7 7^$ltH < & S ^ II * lC Jc ») . 

M-<7^ Y^fiL^%fc'\±t)*fi]_t~?Z, (Mx.lt. GLP-1^PACAP#<77 ^ 7 * K tt . x ^ 7 ^ ^ 
^ ^ 7 ^ 4f (DPP) - I Vic «k 0 N*^ fe*-t7J IBf 5 ft S -e<7)*DH£ ^777i7F ttf 
§#lcWLT77 ? zf 7. h v$ '|4 % * f -5 <7> T . C ft <b <7) -< 7 ^ H ic^tf -5 fntJt#^ 

^m-?%^^m^!krp ! %fe'\±3tmmi$. f <?>dpp-ivic «k * ^ «p «j ay t lt« ic 

^ ffl T* S ) c 

t^oT. * ^ Bfl <7) jflL 4> ^ '14 sc # mf ti . mm^mx'coskdp^mm^tsii^ «k 9 ^ ^ h-14 

'J 77*> K (M^^tctt. 3S l» ^ flg T JflL * ¥ Sfl *9 lHWTTftS 1*1 H'I4 'J ^> H ) 
<^JflL + ^>S'l4K#Jc-^Jcfflv^ 3 t Z> ib*. £f*L<Ji. 3S SI ^ *g T? ^> jfli ^ M 

1 0 lil T . «fe»)ftf*L<a:Jrai2i^MmT. \> r> * •? iff It L < \*Wmm&LT . ft Jc #F * 
L < tt2i^MJ7iT. It^fi L < lilBf m&TT?#>5 F^E9'I4 'J H * if [c 31 ffl f -5 

[ 0 0 2 1 ] 

^^BHJcfflv^ftSjjii^li. Jjtj)KT-*> -g. l*l E9'I4 'J tt*> K ^^S^Jc L Fi 9 . ^ 
7 7 a _ + >i tfitkX*3h -o X t # V 7 a - ^ Jjl#ttj-^ otU^ 3iv¥. frtjJK^ ^ ft f 

zzt%< *S^Lf#£^t$iiPI/^2ft£<7>T7 tblSKj#©Jc^N + fafji#^#-5 Jc i±t J 7 

n - ji K#^1$Jl7- § 3 t ***f * L v^ 0 f/t#<77 7 >f 7 77 >f 7 ti^flc FIS 5 ft i?*. *F 
*L<tiIgG. IgM^fcliljAx ^ JC*T is L < ti l«G**¥»-f "btlS . 

*%BHtcfflv^ft^»fA#ti. ^©KJJl^iff tcl^Ii L IS^-t § 7^:^<7>fflffi'4^ 
S^JaX (CDR) *^«:< i: t -5 t ^ T« *>ft liJff tc §0 Kt± & < . fr ^ tH J* 7> T ^ ffc x #ij 
^ti'Fab. Fab'. F (ab ' ) 2 7 ^ 7 > y h . scFv. scFv-Fc. 5-*^^-. ^^T^f 

-f -^^3aJ7^X^lK tC f^M 3 ft 7c 33 > 7 ^ r — h 7>X . <£> -5 V Mi # 'i X f L- > 7 ') 3 - 

ji (PEG) ^^MaS^>5j'bj^ffl^*i-^7>T*TM^fP^ft/z^ft'b(7>l^^l*>5r ifT'^o 



[ 0 0 2 2 ] 

jz&mizm^btiZtiLfti)** ) 9 v — •)- >itiitim . M x if. WT^^Slcio 

( i ) & s ^ m $u 

i: LTli, m$}tfim * t J ^ M ii # i: le] - <?> It JK v* £ * ^ 1 tt*>3 v> li 2 ftW 

If tSft^^fiEfflt-SZiift^tS. ^ij^li. HI ® I7l JJC jb* ^ -7* K t L < l$m&W% 

£ <r> ^ 7' K T- 3b -5. JS^ lc l± . a£ |/l JK * li * it . ( a ) # J x. It t h . 

fflts S#i>^n<^^7'^ k j£ fl:^ AS ic s . *>*uii (c) i£ JS £ li * 

^i^#§n-Kt^DNAt#f t^^liH#^tgft^, (d) a£ #i JK * l± * <*> 

£: IC J; o T IX W "t h Z t § 5 . 



( a ) Di#Lt^^ffliis & iw iia a> <b tft n ^ ia $si i- * it . ^*aaiisfcti0iia**t ^-^ 

ftftr (fJ : S*f . 2t#f . r^u Jlii. ilffl 7 a -7 h 7* ^ 7 4 >f 7 n v h 7* 7 7 

1" — . 77 jzf ^-^D7K7 7 -f-iifW^n7K7 7 i-i) tc ft -f Z t \Z J: 

*) &n • ffiM-t* 3 t ^t-§ ^.o w^tifcjs/s^-^^ h (sew) ^^<^^ u^s/st-t 

s:HT*§§L, ^ 7° $r_ 4ff Sffl mfefrffllz =fc v 85^ ^ 7' ^ k * HtS! L T -£ ft 

-f* K LT It. Mx.lt. ±m L fcjci «k 9 II &I 3 tl^fnJS-< -7* H (iSl) 
7) *i it ^ * i" £ ^ <?> . S # ft lc li . i}jilK^7'f K (Ifil) ^ ; &gr2#J ic Jd v ^ T 3 

Mlii-h . J L < [J 6 IKif)7 5 t 1 g£ ^ ^ & § :i; 7) @ p/f t> t 3 ; StffiflJ t [b] — 7) t 5 
) 1§kW>n % 1 ft *> § vMi 2 ft Jil _h a-* "t -5 ^ * H * £ ib'ffl v^b tl § . 
( c ) D NA^#1ft§ff^Si«#^fflv^TKII^ L < \t*<r>-7 => 7 > > h tfctt^-<7)^ 

if □ v iDNAlL £t*D <?> 7 a - — > ^ fift LMx.lt. Molecular Clonin 
g (2nd ed. ; J. Sambrook et a l . > Cold Spring Harbor Lab. Press, 1 9 8 9 ) lz IrZISR <r> 7^ vi 
% £1 lcf^oT#)tt§C t **T* § -5 o M^n-z> r^jvi t L T ti . Mx.lt. ( i ) JftJI 
^ * H (ISS) * 73 - k i" -5 m =? MM \z m o* § ^ -f >f > L D N A 7' a - 7*^ m 
. c D N A 7 0*7 «; - fe* «b ^ ~f ') *? 4 V - > 3>SCJ:!)S}iil%3-Ht4DNA 

(i i) tft/IC^ H (ISI) t^-Ktsl^fSliJlcS^gf'^'OL 
fcDNA7'7 ^-%fflv\ c DNA^IISt LTP CRSC* »J t L < li ^ <^ 7 

7 7* > y ht3-Ht4DNA%a»IL, M D N A ^ ^fS ± tc al n -5 ^S. ^ 7 77-tcffA 

(d) mmm^/mm^mm-? ±.m (c) tiBjti^^vsic * 9 w $si l £ js 

t L < tt * <r> 7 7 r > > h * =1 - H -t Z> D N A % ff A L 7 t7 - (Mx.lt . 1DN 

A^TJ, S P 6 7' n ^ - 7 - #7>§iJi]Tlc ^tifc^a^ 7 7 - >5r ir) tilt L . M 
7' a ^ - 9 - lc31 ^ i" § R N A # M > 7 - 4ffe J: vSl ( NTPs) % # t? Is^ix ^ ffl 
TmRNA^nfilLfctv imRN At«lh LTftjJi^Miliaill^ ^ 



^^/I i: L T afr^^J/LiS^ 7' ^ K (161) ^ & M M * * i" S ^7'^ 

h'?fflu-S:i: o ^fA^ 7' ^ H % ^feSil t ~f * M a It . + fa & is «k V f)t 



[ 0 0 2 3 ] 



[ 0 0 2 4 ] 



l x ta jml ^ -t * h (iai) ^)i^7; ; &ge?y 4fts^^f f a* hi <b n s . 

iL<H4Ml. «k *) iff * L < 5 Il-U, ^ 7 $f * L < tt 6 _h^3i^ci" -5 T 

5 ; Bt8* a* «b £ 5 <*> «b *i * . ftsv^tt, S?; 7 IfcEfll HXU, 00 £ if 2 0 

IWT^i^ti T 5 7 $£^£^<b & L < li 1 8 IU[T> «k *) iff * L < tt 1 

u o f 7 Iff * L < U 1 2IWT^IIntS75 ; 1*8* <b «: S %> <?> fc*^ W <b 
ft -5 . 3 ft h <n t 5 ) mn^co — g& ( m : Unaif) i± g«HT 6fc£ * ( 00 : C y s . tK 

•7 5 7 $ege#j£ i LiittfT 5 7 is^j^tt^o 

[ 0 0 2 5 ] 

:^J=H-<^f KHs _h IE (b) ~ (d) <o 7*5" v£ tc t£ o T . * tz \t _tlB ( a ) — ( d 

) <7>7raic =k *) tutu l tztftm^ -r* h (iai) * n <*> si** # % * a ^ «: -7* 
v t ^ nf -* s - t \z «* oTiJit^ c t s it ❖ <7)g^T 5 ; $ege?y ^w-t* 

^ 7° K % 95 tc H it & tc ti . ^'m<D^v' =f- k % ffl \* Z> <r> frttf * Lu„ 

*> . gf^-^f HiiJSLffsn^^^^HtKttT' jmt n&mft t 

£ 3 i: T* £ £ o &^<^#S^7? vi^ffSS^JM t L T tt . WJL\*. WT^) 1) * fcii2) tc 
IB IK 3 ft ?c 7^ >S V W ^> ft £ o 

DM. Bodanszky J: V M. A. Ondetti. ^-f+V x > -fe >- X (Peptide Synthesis), Int 
erscience Publishers, New York ( 1 9 6 6 ^) 

2)Schroederfc=k^Luebke. -f 7" * K (The Peptide), Academic Press, New York (196 
5¥) 

$ fc. Jx Jft ^ ii <?> ffi Si v£ . #0 ti\ S^ttiiJ. Mm. H => u 9 n -? h 7 v 7 -f - N 

iz^cm-f % z t ^T' § . itlcj^T*#^ ftfcJg^-li. 5>*n<7>^vitc «k o fcttffe<7) 
[ 0 0 2 6 ] 

>XkP* HTS^Ijffi, T 5 ; > ^ ^ it flg . 4 i > • i? n ir ^ >■ ~* > i? >l T >i u — >l ffi 

^ ;u t -b h T 5 H > ^ tl m ffi . # ') T V ') >i T 5 H ffl Hb . 4 - (2',4'-y>Ky7i 
-i-h Fn^fy Hi) 7i J^-yil^ 4-(2',4'-^>h d r^7x^i-Fmo 
c t 5 J x ^ i ) 7 i 7 ^ x gtflg* ir-^<§t-f £ 3 t § £ . 3 ^) i 7 ^lsti^fflv\ a 

[ 0 0 2 7 ] 

sit ^ ^ ffl S 3 t fc* T B 2> fc* x St tc . 7)'P#y ^ ^ Kl^iu. 77 ^ * *J 4 5 Pit L T 
IJDCC, N , N'-yMV7nifA*;HyM;P, N - x =h >i - N * - ( 3 - "J > ^ 
i 7 ^ i 7 n ') 4 ) 7))HyM;F4ir l-f «b tl § „ 3 tl <b tc Jc S YblC H => -b 5 Yb 
fflJ ftfl v^s /in ffj (#ij^tf. HOBt, H O O B t % t) k t $>\zftm$ tifzT * J 
m tc ffifla-tZfr. &fz\$. M faWkfa *fti!f:ttHOB txAfi^smJHOOB t x x 



t >i t LT $>hb*c dbi%m$ fifzT 5 7 We ^ 5£ f t * tf o <o *> ic Jig v$7jn f -5 c fc 

K $JS Jx J£ ic ffl L i Z z t ^ftTusSg&^ibalfiSJRS ft 7 -So Tci^liN, N 

- y if i I i A 7 ; K . N , N - y > f i 7 -b h 7 5 h\ N - > f ^ n* t<7) 
Wt~r 5 K Uit > f U > s ^ ci a * ^ a 55r if<7> ^ a r> -fbmfbTK^M. h 'J7^toi 

T 7 ;-^^if^74n-if, y > f 4 7 S ;l * f> K & if <?7 X ;U * Jf-y Hl> fcT 'J S> > & 

if to J£ 18: T 3 > M , :>* t ^ ^ > x fh 7t Fn77>4 twi-fil^ 7-bh-F ') 4 
N n if co — h M >iM. & * * >i . Stxf ift ir^ixfili^v^ 

14 z ft «b <?> ji g S <BJ & if <b ft 5 0 /xlfcSJ&ti: -<7f H *S # 0 j£ Jx J£ ic ffl 3 ft 

isct ***d -bftx zmmfrhm'g.mHz ft. iisnii- 2 0 m 5 0 *c m h *>* «b 5i 

MlK<?ft£o .£14 ft 2 ftfcT 5 7 g& 1^ # ti 51 .t #3 1 . 5 £u L#J 4 fg M $J ffl ft 
1 z t £ < m^Jxft^m *) M~t z t iz «k »j ft # & #!i £ ft ^T* § § . jxJ&£fS 9 jM 

L T t + #£*i-a-;b*# <b ft * i: § \z It . %k*m& * tti T -fe f H A 5 ^ >/- >l v^T 
[ 0 0 2 8 ] 

m&njzifeic. w-$--*^§ T-^v^w^s^ff if j; virn, * <b v ic * <?> « ^ s <?> 8t 

o 

JKE-T 5 7 ie<77 T 3 7 i7)ffll L T ti . fztx.lt. Z . B o c . ? - x ^ 'J - ^ > 
-f >u ^- >• 77 ^ — H , -f V # )U — >i ir Jf- ^ # ^ * — n s 4 — > h ^ is ~< > i? n ir * : y il 
,l a* ^ >i N C 1 — Z x B r — Z x T^v^f ;i,t^y h 'J 7 i t n 7 -b f A 

x 7 ? a -f ^ . ^ ^ 3 , 2--f-n7izi7xi7iz;^ y 7i-i*^7 -f J ft 

■i >i x Fmoc^if **#l-f «b ft * o ^it'^y'tl^fflixrLTtJ, f; t £ If C ] _ 6 
7'^iS, C3_g>-i 7 nT^ d r^Sx C 7 - i 4 774^41, 2 — 7/7>f i v 
4 — — h n -x > y ^ , 4 — > h >• > y7 ^ x 4 - 7 n n > y , 7 x -f- ; y 'I is Jc y ~* 
y i? ti ir *r >- ii >i # — ^ t K 7 y 5? — ^ ^ — 7* h x # ^ # - H 7 y h\ h 'J 
f ^ t F 7 y* K & ir" fc* ^ l-f h ft -5 o 

t'J7fcJ;y7L ir — > <7) ^< g£g u x 7c i: £ i£ 3z x f >i it * ^ li x. — f ji. fblc «k o T 
Itli C tft*T*S<E>c 3 iOx x f fbtc jli" S * t L T x £ ti: T -te f £ & £ tf> ffi JjR 
( C x _ 5 ) TJb* ; ftlS, ^y^f^Ji^-frtcDTu^JiM. i? >l ir i/ Jl >l & — 

>im. xFJfy7)i#z^S/j:^^^|i!,>bii^tl5S^ifi s ?ifbtl5. St, x - 
t ^ fb \Z M -? & S t L T ti x /iUtJ-Oyii, fF 7 t: Knf7-*1, 9 — is * ') 

f D7>^)7i j-^ft^iS^ffaSh LTtt, fcUUBz 1 , Cl-Bzl, 2 

- - h n > >j ji x B r - Z x 9 - ^ ^ - -7 f ^ * if l-f ^> ft S . 

t 7 f y > <n -f 3 7 7-4^HlSi: L T ti x fcUlHos, 4 - > h * is - 2 , 3 
, 6 - h M > f ^ > -if > ^ ;u * - ^ x DNPx Bomx Bum> Boc. Trtx Fm 
o c & ir 1 jb*#Uf h ft -5 o 

il^l-c^ 77 ^ # x n S<7>^'l4;fb^ ft t <t> i: L T ti x tz t z_ \tttfo~t Z> ^MtK^ x t^* 
K x Sftxxf ^ It ji u — ji Cfztx.lt. ^y9?x2X273Lj — n ^ 2 , 4 . 5 — h 

^an"7x7 — >l , 2, 4 - y - h n 7 i J - Jk y 7 J > f i 7 i n - i , ; \* 7 — h a 
7x7-^. HONBx N-hFnJf-y77y;h\ N-tFo^y7H^I«. HO 
Bt) t7)xxf4] &^*»^t-f^ft5. JSft^)7 3 7 S^vg'lxftx? ft/z^<7> i: LTtix 

tz t x. it n m •? h 'i>i7^ k h*mi-f hn&„ 

[ 0 0 2 9 ] 

f^^^co^* (mm) ftftt LTtix fcUUP d-H*>*vMiP d-j^^^r tcomM 
'J 7 ^ t d > 7 7 7x ^ * > h ') 7 i t oSlfc ^iMiciibT) m^m 4 if ic «k ^ 



II ^ , V 7' D k' i I f it 7 ; >\ h 'J X >l T 5 > ' x t: -< M > . ^ 5 :>* > * if [c 

ck S IS S M li . * fcSt#T > t xt 4* H y ^ ^ ic J: £3l7i:ft t 3 s w* «b ti § . ±I5S« 
II lz =k £ Jftflt Jx J£ ti - » lc - 2 0 °C - 4 0 °C <?> fi «? T- ft tl * . i^aicfev^TUT- 

V — >l . 7 x ) — >l . ^ -fr T — V — >l N > ? ? U — ^ , =7 9 U »/ — >l . x > ^ ^ * ^ 

7 U\ 1 , 4 - 7* 5? > ^* :j- - ji . 1 , 2 - x 57 > ^ ir - >i <n & 7 ft # * * > ffi? & 30 

x. h a -7 x — >i m It * ir -7 x ; - ji jULII tc =k *) 2 il . h M 7' h 7 t > co -i > K — >i 
f^HS 4: L T ffl «b tl £ * 'I Jiie<0 1 , 2 — x ;u , 1 , 4 - 7' 7 > 

^ Jr — >v ft £<7>f?fiET<?>lfci0IIIk: Jc S Aft # a Jii frlc . ^ y^mit-h h ') ^ u . ft t > =e - 
t ft tr ic =k £ t ^ # 'J jdill ic =k o T «t 3 *i £ . 
[ 0 0 3 0 ] 

-7' * Y <?) T 5 H # * » -5 J30 <?> ^ Vi t L T l± . £~f. ^4t*^y^*^75 ;^ a - 
» -7° * H N **^<7) a - T 5 ; S^)fflS^) l^v^ fz^~7° =f- H hC *^<?> ^7 ^ # 

df- x ^ S<J0ff ^*<jo **Rfcv* ^. 7° ^ h (SfzltT ^ ) Wk) £ ^UM L x c<^M^7°^k 

. fi^ic * *) nbnrzftm-*-?* F$niLfct, ±iB77^ic =k o t^T^sis^ii 

^ -f * K ^) x x f ji, # $ # 5 t li 7) ^ * ^- y * ^ 7 5 ; g£<?) a - ^7 ^ # x ^ * ^ pff Si 
<^7in-iii:l^l7^ jfixf iitLtt, ^ 7' ^ H <7) t 5 H # t Is] tl tc L T pff 
Si (7) 7' h*<7)xxfi#^f||,: 

[ 0 0 3 1 ] 

fcm^mmwuzte^^-xmix-? *> . mw&\z «* »> pacap38nh 2 *>-s vm*pacap3 

8NH 2 ^t^^-7°^ H * Mt5» eric li. 14 *fl fl£ i: L T ^Mf^if 5>ff T*n ^> tlfc t ^ 
^ t -fe ? 5 H > ^ ^ Z ti^Mti^^WflB^ffl PACAP3 8NH 2 *> £ vMiPACAP3 8NH 2 <^ 

m^mx^mm^^Bi: l x . 7 n -7 h r 7 7 ^ % n s #^^a<^77 >iic =k 

BIB t -f h PACAP3 8NH 2 *>£ vMiPACAP3 8NH 2 ^S£^ h'ti§:t^T'§5 

<W^.ttx N-ffl7 ^ Jit LTIi> a-7 5 ^S^BocST^SL (Boc-Xaa<7>£7lcft 
IQ-t £ ) . -b M > =k v 7. u ^-x> • ^^KitSttBz 1ST ( Ser (Bz I) <r> Jc 7 tc^iei" § ) . 

r ^ 57 3 >$k 7x^7 > co -ii 'i t'ym\$ni\mx (Giu (obzD <r> =k 7 ic^ie-t -s 

) . ') y e -7 ; 7 SttCI-ZST (Lys (Cl-Z) fc^lfi^* ) . ^ n ^ > <7> tR^S ti B r-Z 
ST' ( Tyr (Br-Z) t fliei" -5 ) . 74 ^-*^>^ 77 - KSUTosST* ( Ar g (To s) i: ^Ifii" £ 
) . t 7.^^><t> >f 3 57' ,i s To sST (His (Tos) fc^lfi-rs ) f?lt £ TJ^T'Mat 

[ 0 0 3 2 ] 

ft\Z 1 ftv^ L All c7) f>t JI S * L Lftv^®5>T« (fJx.«\ 5tT*^3, OOOiilT) ^ 
frtJI (i^Jx.a\ _hiec?>^7°^ K ft £ ) ^fflv^if^-lc It. Z ft h <F> fa il li ii ^ ^ ^5 H '14 <7> 

ftv>A^f>7>f ^WT\ ilia ftfi# ( * 'J T-) fCJK^-*fcttl«#$ fc L 

TftlitSCtA'T'SS. fi^t LTtt7vlt L < li^lt^f 7>f ^fflv^Z 

o 7vMl7>f t LTtt, fjxti^>-. ^"t^f. t h ft ^<7)ni#Lllj^<7>jflL7t T >l 7*5 > ^ f J 

£ ti ^ ^ . ^ -4- )gr ^ co iri^Li/i ^ <jo -4- >f n r n -7* «; > . ^ J £ if x 7 h -j <t> ^- # 1- >i -f 5 > 

. ft J X. tf ^ x . ^ ^ dp , th, t 'V X ft ^ C7) Df $LI/J 4& <?) ^ t 7 a tf > , df. — — ;U 'J > ^ 

•y h ^ x T x > ( KLH) ft £ h*m \>> <b ft Z> . a)tl7>f i: LTttx fji.ll* 'J 7 ^; i 

$gx # ') 7 7 'j 't i , # f-^i, # 7' a ft > m ft t co m swa * 



fz ItnM&ty} ft §11 7 -x- v 9 7 ft t ^^t-f hflho M^r ir 'J 7 — i: ^ 7*f > <?>M# 

tfctf. g#k:*g-S-*>sv miasms *fc}/iJgfc:*t^st/i'ftfc*#!r^ J: < *i*ui. if<7>=k 
7i^4^j:7i tt* T Jfg #> * wi * # 3 T <fc < x ii^r ^ 7' -r- > ic ft -5 tXi¥ 

<vWm\z 3htz *) 13 m $ fix o S _tiBtf>^&fc L < tf <?> ill t> ^ ^ * T — % . SMitT 
^7'f> 1 i:<tLO. 1-100 <7)Wi dT'S # $> £ VMS US* S ttfct<?)%fi£fflt5 - i: a* 

^ 7' -T- > i: ^ ^ ') T - <7> 77 v -7' 'J > 7' \z It . S^l^M^ffll^C t^T'S 5o fj X. 
It. f Dy>« t X f y > , h 'J 7' h 7 r > ^£ ^ 13 f -5 tf 7x x T '/ fb > X X > * if <7) X 

7'/-^At^f, T 5 ; £ [a] ± ^ 33 S -f -5 7 & 9 >l T >l t» tf h ft if <?> x T >l t* t KMb-n- 
h ^ x > - 2 > 4 - xM V x T * - h 5& if <t> x -i V x T * - h fb ^t/ x * Jr- >imm 
t^llt^N J'-o-7izi>y7L >f 5 K ft if <7> x 7 U >f 5 KfCn-^. T 5 ;Si: 

fits** * xm 5 k itism ft ir a*$f tB-n tc ffl <b ti * . * . ts ) mm±^^m~t & 

PfHct. —Jjcdt 5 ; Sic x * * f -J ji 5 >$'ttx x-r- ;u ( #IJ x. tf\ SPD 

P ft if ) %jxJ£3 i±^^3l7ci-^ c iitcj: 9 f t-^S^^AU ^<^t 5 ; m\z 7 L 

A 5 K >$ttx x -r- ^iftiglc J: 7 u >f 5 K*%*?A&. ffit^lxlt^ tl> C J: ^T>§ 5. 

[ 0 0 3 3 ] 
(2) ^ ; ? X3 — -y >itfiW<r>yfWk 

tfifuit. u&Lmwiztt lt s fly x his i*] a. a . ifmaA, sratt. ^rtattftif^ 

S^-^ticioT, \H WM± oT ft^ft SB •& ic ^ ti @ # |l & & s vMi S # . ffi fRKI i: ^ 
^7DOh7y-A*>Mg4LxUu t S-^- tt . 3iHr 1 ~ VMU \z 1 0 ~f o . 1+2-1 

. 7 7 K t^Vx. n^, — *7 h 'i ft if )b* ^ l"f <b tl -5 o t>tlgJ/L#jS^ 

^m^"k\v}T&-? % fzdblzit&^tm t fa] — fi<^Di#LftJt/^ffl ILv^», =e J 

h t -t -5 it^-tc it. (i) ^M-t^^iSlc^o Tf^t^^ iii t HJjt#^^Sfji^ 

( #j : v ^ x ) * L T t h fa#* # * x ( i i ) tit <6 7r£ o T * > ^ . t h 

Sfbl/L#^ L < t h |jt#^f^Mi-^ s vMi (i i i) i: ^ ^ ^lz Jc ^ 

HHfla^^Efb. t h - t h (1)L<l47f A^>j k-7 fE®!t$fcr . 7 t - x >f x 7° 

ST litft#jg£a*JUJfa| $ ti § KUtcx+i- S fjtjI^:5X#T g S oTft6'l4 § c i: <^ftH. n g 
— ix g ^-<^^jI«T})t#^#-g. c t f)^mx3h^> z t . fb&fr&a 56 T UTtli c 
hftif*^. ^^STAMPM^BUftJAJIlc^-fSJt^^W LT. #t hit) 

[ 0 0 3 4 ] 

*^^fes>*icfflv^*i sift sat LTtt. t h jc l 7VSifiLi^ (ffii < a 

-? 7 7.. 7 -v h ) <?> * ffi jfli . > ^ffp ft if ^ h ^.m 3 ti £ > . $f * L < tt B 

h mm-^m^ • mmm^^m l . ii^ftig±ni (#j : ^^^-v =isc^>f- cdmem) 

. RPMI 1 6 4 0 ±gtdl. ^AF12Jr5tt#) ) TifevfL/c^:. fa/S* # tpflfi ff ^ x jfiLif (FCS;5-2 
0%g^) ^flnig iftlcv^ai 5 H±T 4—10 H ^^^C0 2 > ^ ^ ^— ^ - ft if ^fflv^T:tg«i-& 
c Jtil^JS i: L T . #IJ^ tf 0. 05 — 5 m g ft* # l-f «b *l 5 A»: tltcFS/^^ tlftvn [B] — ^«E<?) 
( l~233i*3gS3t»*#F * Lo) <^W)ll*fflfla±g«±vi^^vSlc^oTifML. igilUlc^^n 

thaiw#^MT-a> ra js 8h us *g « _l % # s c t asst ft^Tx il-2. il-4. il 

-5. IL-6#^fi<?>-4- -f h 77 >f > J= ^^Wlcl^ c T t x ^ h WW (M : A 7 5 >v y - 
7^ ^ftlKi: i: t tc ig tfe lc v3s Tjn L T ft * ff 7 C fc ***f t Lv^ 

[ 0 0 3 5 ] 



=e J ? * - + >i fHfa^WUiz gLTti, tkW^ 2 ft 7c £ jfii. ift ( #J : => v 

^ & s it 4 - 1 o b n ±s « l . & tc m m * m l x ta # m ± m m & m l . z ft t # «* « » 

U £ % 3k -o- 5 * -5 3 J; 9 frC # £ ^ -f "7' 'J K-v^iif^ z i: B £ . JflLif + 
ft # ffi <?> 10 S li . 00*. tflU lift J]t^ i: KJflL >t i: ^/xJ£3 $Kilf\z1&^LTzmmm<0 
v£ '14 % 10 S -5 C J: ic i •) ft 7 C t )b*T- § -5 „ 

#MMiMJiatt#M<7>#L#*#>£-*-<5 ^ ^ ^ V K - Lm& t c7> T" ft li If lc frj FI 

l±£v*jb*. L < 1±#>&L *v^t<7>**#Fls L < . Ufc. JNH MS S* ^ *i ^ 

Iv^^iiUllfHu. £ Tz . >\ -i -TV Y - ~? & MHt: ^ B lz ~f -5 tzdhlz. HAT ( t * 

-4- > > . t 5 J -7t >) > ^ * 5 ^ > ) JKStt ^tt^fflv^:t^iLu. 0! J £ If v 
^ 7.#M(ii*HUa t LT liNS-K P3UU S P 2/0 . AP-l^fc*. 7 -v h # II Hi IE AS L T ii R 2 1 0 . 
RCY3. Y 3 -A g 1.2.3#^\ t h #ilttfflfla £ L T l± SKO-0 0 7 . GM 1500-6TG-2. LICR-LON-HM 
y2. UC 7 2 9 - 6 #**^»-f <b ft* . 

Bill a fF li EE *n <?> ?j >£ . 0J li y - 9 - £ 5 ^ X ? A > <D 77 >£ [ * ^ ^ - (Nature) 
. 2 5 6 ^. 495M (1975^)3 icftoTlftt^: ^'T'SS. M$ □ f£ il M LTli> * M x 

U > 7 M n - ;u (PEG) ^ -te > ?M ^ ^ A ft ^ \-f h ft -5 . ttf * L < tJ PEG ft £ 
fflmtiS. PEG<^ M tt iff lc ©J ft 3b*. fiittTlo f i '14 to*it*SE <ft ^ PEG 1 0 0 0 ~ 
PEG 6 0 0 0 ib*$f * Lv\ PEG'ilSh L T tt #0 x li 1 0- 8 0%SS . iff* L < li30~50%SJgfc*#J^ 
^ft^o PEG<^^fRm>§^ t L T ti M IfiL 7f i§ tfe (15>J : RPMI1640) . 5-2 0 c /o^S<?7JflL>t^ # 
tf^^^it. 'J >StJK»^a^iS* (PBS) . H M ^*S»*^<7>§«JK»ift^ffl 3 i: 

P/fffllcJc^DMSO (#IJ: 10^20%^!^) ^lltSZHT'lli. S* ^ <?> p H 

Lxti. m 2. 1 1 4 — 10 e s . s 1 1 < ac-ms^f if bti^o 

0. iiS20 — 40*C. #f t L < ti30 — 37'CTiiS WIO^W > - -< - h -6 C t lc «k ») 
J: < ffl HQ gfe # * H fiig T § * 0 

[ 0 0 3 6 ] 

LTti. f J i. !i x 7' x ? > — ^ ^' — ( E B ) t> ^ x^^#i-f ft<b * 0 ^:#ic<7) Attf5^'l4 

. ii^-^EB^ ;u ^*fflv^fc»#k:tt^ ^ ^tf ft-S<?>7. 51 -tfl & ;ffi HI % ff 7 

^§T'J>§. ^ >f ^ x A<?> °T <o ft E B is x -T- a h LT, B 'i > ■ ^ H % ^ fbi" * ftg 

^flg^^^WflS^r^flg^^^ff^^ v ^iafe^lcfclt* X41ft if) £fflv^§ 

ft IC B > h 7>X7t-AfKi:i) } T'§5» C <^,fffl3a^ fJ x. tfJfiLYt^ V 

^-^ >/t n h u 7° y-? y (P/S) v^^aigiiti ( #J : RPMI 1 6 4 0 ) t L < affflUaJimH 
T^v^/]n L M jt v* ±g tfc T ±g « L fz'&. Wifit L < lia^^Bt^lc «k *J J^«±v**^«t L 

. ziiiziKfamtkB >) y ^m&mMtcmm. (m m io'mm/mi) xnw^itx. 11^20- 

4 0 'C. ft * L < li3 0~3 7°CT-ii^0. 5~2^r^@S > ^ =- ^- h "t -5 3 £ \z «k »J ftM^ 
B IE ^t* ^#-5 It^fiS. t h cofji#jg£*BJjSjb*ig;i^ V > LTJI^^ftSif^- 

h 7>X7 ^ - > - x a > J$ * M Sb % tz db \z It . m it t V 'J # jflL ^ # h E n -If >v h % 
ff^^^ -t± * C i: IC «k o T T M y '<it%J-dbmi; LTfc< :t ***f ILu. HJ;§'|4^ 
iS**S^- L tz t »y ^#JfiL^^fA#^^B -J > It i: S L . u - >i ^ tf> SB J& ft ffi * Jf! 
v^Tn-y-y h % ^If § z i: ic «k Oft! WJA/Sk: *f s r^j ft »; > ^jf ^ j^gij § 3 £ h*X B & 
c $h\z. ^mfflcotfiB.&WiJlv-t Z> z £ iz J: 0 }u il iNr S >5r B v ^ fix 

mm\z I gG^Jl^ L ft < ft S ^ T . fftlgG}n;#**g£-Lfcfc -yy^t^h^t^ tfSJI# 



4#S ft & B V > ^££<7> A ^ n -fc? -v h ^ ff^i" £ „ f£ o T . 3 CO fc* «b - 3 — ;U # <50 

[ 0 0 3 7 ] 

h7>X7t->-y 3>i:J; o T 4ffiPf!^?ifi£^ f«f# Lfct h # t> » Iffl lia . 

'sm^^cfeizmwtz it tz db iz -? *y ^udith ^nmmmmtm Lm&$ &zzt & 

T§ -So #8HMHai: LTii Jilfit 1^ *i & fc* ffl v * <b tl » 5 . 
[ 0 0 3 8 ] 

^ -f 7* M K-^^X ^ 'J — — y r x ff ff U ifi^HAT ( t * ^ ^ > > . 7; ; 7 -T- 'J > 

. f ;y>) tiWLT, 5~ 2 0% FCS% # t? Ift^JNHIiaffl tSHl ( : RPMI 1 6 4 0 ) *>L<liiNH 
JM M H ^ ^£ v3s fin L M JflL )t *S ±-fe T- foiiz, e # ^ > > . 7; ^f'J>teJ;lff 
5 x*><7>0Jg£: LTti. #J £ *l -P *U9 0 . lmM. iftO. i ^ Ife J; D?#30. 0 1 6raM^ &m W ^ tl 

$ffl3at*tt77 ^ Iffl US lc ^ T ^ *7 > ictt-t Slfttii'Ii^?, 1 0 _7 ~ 1 0 _3 M^S 

X t% tfe iz ffi fin -t & z t iz =k h ,fffl da ^ |% -f £ - 

mzmm^mmmmmm Lxmmti^i&uz itrz^nwrn^^ tis, m*.\t. ^*y^co 
y-mmt txit. ^n^^-wmmw^mi-f h . w Ha *g « _h vft t ltii, fj^ti^ie 

(FACS) ^fflv^TjSmt^^-tSSHJia^^Bti-S 3 h [C J: o T ^ 31 4R i" £ 3 t b* 

b*X£ 2>iOX . 9 u - -y x" <7) 73 ^£ 7C v > tclIMi" -5 C t ^dT^t^^o 
[ 0 0 3 9 ] 

HI &5 IS 1^ tc "t § t ; ^ a - >itri-fa~£M±~t & >\ 4 7' \l H - v <7) ? a - ^ > • 7 \z It U 

t 5 ; > a# < ^mmmm^mm-t ^ ^x , x%% ttn^- < istt^^p^^i- -2. c 

<^ T* s i5 2M Pel It ^ <b It T 5 ; 7° =r >; > ^ i" * C t ^T* § £ „ ffi L . t h ^ 7* 

> • ^ > • . * 5 ^ > a -r 5 ; -^f > i^i^ia^ Wifticfifeits <^ i Lv^ up 

7^X111^)1^, fl^. «ij!^7~10 B'mz t # df-^ > ^> Jc ^ 'J > (HT) 7$ 
7jn5c^tgii!i (#J : 10% FCS^flnRPMI 1 6 4 0 ) * fz ii^^^ff 7 . □ 1 4 H Uftx 

@ ^dT^^ ?n->^|iilt5 0 7 n - > • ^iaS^lmmSSlc * tl tftgft _hvf + cofji#« 

<7> PJ ^ h * afmtltZ. 

5 1 , 1 3 1 1 , 3 h, 1 4 o . mm cm : (3 - tr => ? v ; y r— -t\ p - 7 >i u > . t ^ ^7 7 

* x 7 t- ? - -tf x - ^- ^ -tf x 'J y *WMSi&M MM) . ( M : 7 i 1 1 x 

t> 5 > ■ x 7 ;u * u -y -b > -f v ^ 4- x t * - h ) . ¥UcfQ S ( fJ : ^ 5 ^ - >i . >v ^ ) — >i 
m#i*. ; y 7 x y . >i y Y-y ) ^ ¥xmt& L tztfi&IS. m 7* v > ( I gG) }jt# ( t 

t <7) frt # M ^ $H IIS ^ s i * i" S tftiftj IB] - It <7> iftJ^ ^ * CD 1 gC IC W -t5jrL#fc*fflV">«bft<5) 

i /i li 7* p f ^ > A ^ Tjn x m ffl M ^ L m 05 tn: JI (ttJS^^*) k: * Hbi 
-fzim. KUCKfrifcii^n -T- >f > A£fl&#3 -ttTcUfflic^ 7* k - v jrg ft _h vW * 

^rjn l x ±.mt mM^mmmxmmL rzumtfim^rzit^ comm^3h^^^it^ com^-^y' 



? o - -> 7 ft ft k LT iiFI^^fRvS ft'Ifffl "oil* $X»7v^: ffl u 9 u - - > 
r^FACS^fflv^ ? n r ( _hfti) tRTffiT*>So Fl^^mvS tc «k £ ? u - 7it 
. Mz.l$£lT<n^ M T-tf 7 3 J: ft* T'§ -5 ft* Z ti [c Pit £ *l >5r i > „ 

_hie<^ =fc "7 tc LTf/tttM^PJS LTltt-) i i^IlRtS. jig ^ & 7 -f - r-ffflljS^M 
JK LT 9 6 7 x >i 7 U - h \z^k1fl LTfc < . fct#l^14 7 x >u fc> h fflm& L . Tt^tgtfe 

(fll : 10% FCSfc Jc VP/S^/mRMPI 1 6 4 0 ) \z 3 0 iHH US /mL i: * £ =k 7 lc >$jg £ if . 7 

-f - r- mm* ffiua l fc 7 1 ^ 7 1 - h tc o . i m l ( 30113/7 x >i ) . & »> co mmmm 
i oifflua/mLtc^fR l Tsu<^ 7 x ;nc [ajtitc t § ( uNHiia/^ x ;u ) x $ h \z n *> <vmm 

^ttS^i--5 £T*2-3MltmStg«L. J/l # M ^ 1!) H • $§'14 7 x >i t . Sg?n-z 

y7~fZ>» t h SB «a » # l± ? o - x> ^jb*itfSS5 SI^WT', 1 00)13/7 x ^ <7> 7 U - 

^^iscii^^i) 1 , ^ <7> £ ^-14 * fit l^-t § 7c a6 tc $ <b ic $c ^ m feffl ffs \z n ? n - 

-> r^tf 7 3 i: fc*£l Uu. 
[ 0 0 4 0 ] 

F-7§, ,fffl)iam)^^#yx.til0 5 '-10 6 IH)ja/iiiL^ftlcf*'t»'5r^^. FCS'SIS^: 

>f > tr # T <?> *g « i: LTtts 0J£«\ HS)}$|*| 3 * => >v ir -i >v ^±A LTilWIfii 
(MOPC) *^*?Lfcv*>* (a^t*'J F - 7 <^ Mt* ^ ffi □ 14 t> 7 7 7 ) ic. 5— 10B 

l£tc 10 6 ~10 7 ,!fflJ)3fl)t<7>^ t* -J K-v^I)j*rt)i|tL, 2~51ira^lcJft8?'~RcJg7f<£tf 
3X-t -5 7a ft l-f <b tl £ o 

-iiry^mW (fJ : DEAE. QEAE) JCckSflRflft*^. SjI'LvS. Y>i*>W£. ta/US^IUffl 
*5utt7'af'(>A*4^ll7*nf'(>G4 ^ ^ 't± ^ # M lc J: ») Jjl#<?7 a^J^BX L . 

[ 0 0 4 1 ] 

^^&BH icffl ib tis ta tt JS T * -5 H'tt K ^^HiS) ic tfft L 3ri^ t <?>T^tt 

tltt'^ «b ^rv^7)T. Ifibtlf-^ 7 ^ n — + >itfcifc<^^fafe'\t<7)fefglZ'0\,^TM^Z><& 1 gb 1! 

x ? 9 - yS'&mmftm. *> * w± >; k t s# <t>j^ ^rft * ittsi-r § c t tc =t o m s 

t^:H s T'S§, l5iJx.fi. rtiatt'i tfy V t) s T — >i %k ~> ? => — M (AC) v^'tt^ffiilt 
L < fljlSiJtS G^eH^^a-t^GPCRlc^-t^ t <r> X*3b Z> M & . tfy K <^mj*i¥fcT 
4? J: V M H — trt^lg ct#^^&Ttc fcv^T . fj ii . 1) MGPCRfe «k ^AC^£ HHfla^ ± \Z 
ttyliat L < li^^^fflj^lcATP^^Tjn L . ^fiXi- S cAMP* £ . cAMPJ/l#^ ffl T JSC 

tttt^/H ( m : 1 2 5 1 ) . mm ( m : t ^ ^7 * 7 7 t 9 - ^\ •< ^ ^- x -tf ) . 

( m : F ITC. ^T'^li L c AMP i: 60 Ma A 7 t -y -b -f J: *) 

77 ft. 2) iafiWIflSfc L < tt -e <r> m ffl t> tc [« - 32 P] ATP^^Tjn L . ^^i" s [ 3 2 P] cAMP^ 7- ^ 
H*7i,|T'^it, * <t> fiS[ '14 % PJ S -* § ^7 v£ . 3) cAMPItv^^ U > > h ( CRE) t> 

ftiji3Ttc*>s 7 ? -a^T (fj : ^ >- 7 x 7--t*i€f ) ^mxL rzw^mmmmmiz 
tertzmmfz^co^Mm^mfe-tzftft;. i)mwa*&t*mmfriz [3 5 s] gtp ^ s (Gia 

Ha <y h <7)GTP a sev^ttlc Jc o T Tjn tJ<^^ ^ Sit ^ vHTP T a §»L, H 

\zffi^L tz1&m^'\±* Wife-? Z ft ft. 5)MGPCRi: 7 #y K fctf>*6£-*. mtt'tt^H ( #J : 



12 5]) n g|£ ( ft : T ,i % ^ ^ 7 T ? _ ^ x ^ JU ^ >- -tf ) . -^Tt^H ( $J : F I TC 

. a - r 5 > ) #T-^li L /:i 'J tf y K t^fs^ -f A ) T v -b >f \Z «k 9 ij£t« 
#l-f«bft5. 1*1 Htt 'J K tcMi" S f x * 'J — -b C (PLC) ^:x7^7?- 

t tS GPCRT-#> ZMnlz ti. JilSl) —3) tc ftxT . 1) MGPCRfc =k P L C ^ fffl (IS §1 tc #t?*ffl 

L < & <7> H £B :5HC * A7rf y^M ;y F-iH, 5-_2 >S^Mn L . ^fi^i"-!. 

>f ; i> h - >u 'J >lfcfi*fc|^-* 2) MGPCRfc J: ^PLC^fflflS)]ltc#t?*fflJJSl*J <^Ca 2 + 

M^IUHi" -5 3) C a 2 + ic =k ») T -v 7° u dp ^ u - h 2 ft £ TP A ( 12-0-t- h 5 -7*77 J ^ 

* ;u X - >v -1 3-t -b -f- - h ) J&gx U > > h ( TRE ) <?)ftflffll T lc ^ — it 

. ft. *fflHartCa 2+ Stt. tt7'a-^ (fura-2. indo-U fluor-3. Calcium-Green I#) 
^fflv^T ^Tt^W IcIO/^i" £ *^y-7 AlfttI)tiaiT'l>§ x 7 ir >) y 
Tll^-tS - i: i)*T' § 5. §?7fc ^ a - 7*^: ffl v*fc 7>7t^lft tc 51 t fc^ K t LT, FLIP 
R (Molecular Devices?!) > * -r- a If <b ft § . 
[ 0 0 4 2 ] 

±ie*>il!IS>i*!!iteLfcJfS*. 0J x ti\ + fn^'tt fc*Jft 8 0% JUT . *f * L < lift 5 0% J-MT 
. Jc *) #F * L < ti#3 20%J£lT<*>t/i#% . ##E^k:fflv^ft£^*ftJ)t#<7>f£1fifc LTSJR 

[ 0 0 4 3 ] 

$f £ LuHflteJ|g*ik:fev*Ts * & B H <^ JflL + ^ S & # 9J t J e h *t£ t -* £ E ^ n a n 

T 5b S 3 h . *?&BHlCfflV^tl^J/L#(^f$L<tt ; E;^n--i-;I.K#:) ti t h tc & 

# L if ^ tc J/l iltt * ^ "t fS P^'ffi Jb* M $ ft ta # . S # W ic ti . ^ t h J)t # . n h S 
fb})t#s ~? ^> X - t h ^ > ^ fittf:* if T*£> ») . ^ftc^ft L < ti^^t hfjt#T'^-5)o t h 

S o S . t h J)t#li . ±|fi L t h - t h ( L < li -7 *y 7, ) >n >f ~f M H - -7 J: *) 

[ 0 0 4 4 ] 

( l ) * > 7 J/L#<^f^M 

?U 6»*>-5 Di#L©J^7ftlC L . S^^^i (C H feJ:^C L ) <7>SHI*»ffe<?)inl^Lift^ttlci3|5-r 

tft ^ft & * T- S 3 t frttf * Lu. 

v f)t#^fFMv£ t LTli, ti^giff fF^6, 3 3 1, 4 £ ft £ 7jv££><5 

ft -5 ^ ; ^n-^-^Jjifl^AO" 1 ) K - v ( flj £ li, 7^ x-v 1 ) -{ -7' 'J K — "7 ) 
*>*<b. ^vS o TmRNAt L < tt^RNA^HM t . c DNA^ ^^"t -6 . m cDNA^ »I i: L X 
. 3l^^^7-f-7- ( fj £ ii\ -b > 7. -7° 7 v - t L T V H fe UVi<7) & N *^3Se^J % =1 - 
K -T -5 JMffi?iJ^#t? ^ 'J =f DN A. T> ^-b> 7. 7' => 4 -7- LTC H fc «fc Ult^N^m 
iC^iJ ^ n - H •? % U S Be t ^ -i -? >) ? A X -t & * ') ^ D N A ( #J ^ ti B i o/T e c h n 0 1 0 g y , 
9: 88-89, ) ^fflv^. m^lcfe o TPCRT'V H fc «k =1 - K ~f Z> DNA^ififrB • 

lilts. [B]ti^>^vS ic «fc ») . ffe<^inl#Lift^ (#J : t h ) 'i > «k il L ZiRNA 

*>*<bRT-PCRk: «k "9 C H fc «k ^C L ^ =1 - K i" S DNA^i#i|iS • llitl, . £fv£ * ffl T V H i: C H . V 
L t C L ^ ^ ft^ftil^D L . Wbiifz* > 7 HMDNAfe «k > 7 LMDNA^. ^ft^ft®^ 

^^^^7^- (#ij^ti. cHOfflfla. cosffifla. x#«iiitiHHjfi^T?iK^^tt* 3 fr-t* 7° 

n t - 9 - ( #IJ : CMV -7' a - 9 - x S V 4 0 7' n t - 57 — ^ ) ^ ^ t? ^ 7 9 - & ^ ) tc W A 
t5. M M £ ^ - H i" S DNA ti gij M <r> 7 ^ - tc Jf A L T «k L . 1 M ^ 7 9 - tc ^ > 



* >f x - a x 7 -mm (cho) *B)]3. ^ ^ **<^>cos-7iNHJia. vero«B)ja. 7 7 f t*^ 

jb* . £f * L < l± x U 7 h n # u - a > a & ir vf <b ft £ . SB Jfi le 51 L tSit ^ 
T - £ »j fM « ig«_hvf %0JRLTJiie4:ra«^>^ffiT?liaB|-tS 3 tic «k ») . ^7 7 
t ; ^ n - -j- Jl f/L#^ tit S - t ^T'§ -So *> £ VM± . ?g±fffl)iai: LT^y, -V ^ . - 
n 'J h => y 7,is ^ — v 9ftftr ^BaL L . floil 4: LT^ill^ ) O ^ 

^ 2 ftT s |ft $6 ^ fll SH Jfi * ffl . 3tv£fc =fc o T h 7>Xyi^-y 7 tft^^fe 

ft SSI-** c J: ic i •) , ^^tlSiftJR/^^LHt L < l$B fc* «b § © fe J. o ±« le * 7 7 ^ ; 7 
n - X ^ f/t#^ # £ Z t t T* § * o 5 <b h ^ ^ n n x x >f * . 77 u 7M X\ ? 
u% £<7) h 7 > ^yi-v 7 f$^**fii^ L . fFfi: L T 7v M IC & ig 2 ft T u £ tft 

% IE US % ?S ± ffl i: L T . X n h X 7 * h cry -7 -i 7 n -\ > x x 7 x 3 > x U 7 h n * 
U — x 3 > N & AS SB US ^ <*> — -T- 4 ? >i try'A^'lx^ ? 9 £-&m^T h 7 > * x x 

Z t Oj II X* efS -5 o 

[ 0 0 4 5 ] 

#<bft£:^ 7 7 t 7 7 a — + Jl >•<>■< A > X' frM~? ft liF ab fc*. X 7 >T^W"* 

tl li F ( a b ' ) 2 ^ ^ tl ^ tl t# ^ tl & o 

iJ fc. v ^ A V p| «k ^V L ^ n - H -* -5 DNA^S M * V > ^ - . f J ti 1 ~ 4 0 T 5 ; «t x #f 
*L<ti3 — 30T5J^. J:^^f$L<ti5 — 2»T ^ ; t^b^l>^7-f K ( 0j : [S e r - ( G 1 
y)m]n 2 t L < li [(Gly)m- Serin (mli 0~ 1 O^M^C. nttKS^St) * 3 — K ■* S DNA% 
A L TjI^d"* § c i: lc J: "J scFv i: -* -5 3 t § . 2 h\z C H3 ^ n - H "* * DNA^iS ^ * ') 
ALT m%a~t & Z tlz & *) mini Aoiy ^ J - t Lfz*) , C H ^^^ 3 - K -* S DNA 
^il^'Sr — *ALT5I*S-*-SC ttcJ: scFv-Fci:-**Ci:^T'§*o C «k 7 * 

it€TX^^lc0fp (^S) 3 tlfcK#^^ * 3 - K "** DNAtt. ii^^7°a t - 9 -co 

^^7 7^ V H fc =t ^V L ^ n-Ft'S DNA^ h^7'nt - 57 -<JOT^lC 57 > A Jeff ALT7\ 
HIKlei? A-* 5 i: . t 7 x x h n — ^^afe^^^lcJ: ^Fvi:Dftjrti§— Mfr^ff^iJ- 

. MM<50^T^x -7 i KMn-lc «k *j dsFv i: Pf ttti * ll# 3 tl § . 

[ 0 0 4 6 ] 
(2) Mftl/L# 

#[fl«H»k:iJV*T hMfbJ/L#J fctt. ^WtffimzWte^ zmm'\±$:%.ffii& C CDR) 

lil^tfO-*^T^^Ja!i (HP*>. ^^"^^fc «k ^DT^^is!i45<?> 7 U - A "7 - ? (FR) ) <jo 

<^ai#Ltftt/tt HTIi, 00 £ ti^ ^7 x V<^)#JB tc ^ >f -7* -j K-vt^it^I^^T^^ 
Ul tt ft* #f SLu. 

t h mitfiiftoftWft t U l±. tfO^. * g !ff fp 5 , 225, 5 3 ^ 5 . 5 8 5 , 0 8 9 ^ . S?5. 

6 9 3, 7 6 «k ^^ 5, 6 9 3, Hl^\z E« $ tl £ 7r££> * vMi ^ tl <b * -g^K^ LTcTfvS^ t: 

**#i-f^ns. M#^ica. ±ie^r > 7 k # <?> it [Bjtitc l t . n h w^^m^Ltft^tt 

CM : ^^7.) i*<7> V H fc iVV^n - K -* S DNA^^St L fz&. ^vitc J= *) g tftDNAx — 

7 x> +)- - ( #ij : Applied B i 0 s y s t ems tif ) ^fflv^T^ - 7x> x^ff . Whti&U 
SK^iJ t L < ti^ 3 3t»^jffe^$ tl* 7- 5 J m%m % QifantiifoWM ^- 9 ^- 7. ti 
. Kabat database ( K a b a t <b , TSequences of Proteins of Immunological InterestJ , U 
S Department of Health and Human Services, Public Health Service, N 1 HUH , ^5/tlX, 
1991#M) mi -km^TMtfx L , M#S<^CDRfc «k UFR*i*£-*5 . v*^ $ tifcFREW izM 
M L fcFRffi^J**-** t H l>tfr<7) LlfeJc VHilft =7 - k ■* C#J : t h K SL 
M -t* X ^ - 7° I «k rjf t h H #1 ^ -T" X ^ - 7° I I L < l± I I I ( K a b a t h . 19 9 1 ( * 

] <^>CDR=i- H4lfii*. tifcSttCDR* =1- H -**iS*E5U-eH8ILfciS*ffi 

^iJ^^I+L. g^SSr^iJ * 20 — 40^S@I5<7) 7 7 7* 7 > h \z E 57- L . 3 «b ic a£ IE S g£ #Hc 



fflffi© &ge?U ^ . Suie^ 7 r > > h 4: 3£Stc — 7 -y -^tS £ 7 ic 20 — 40i^SgS<7) 

ioTCil^^^') 5^ -f X J: if => A Y— h £ it £ Z t IC «k 0 . t h tfe * 7) F R t f&<7) 
Df#Ltft«»ai*<?>CDR* 3 fr-tSV H iJ«k W L *3- K ~t Z> Mk^:Wm~t -5 3 t fe* T- § £ . J; 0 
aiS^oift^BS ic f&<?>inlfLift^tti*CDR* t h i*V H fe «k ^V L lc WU~t ^ iz It. PCRic =k 
5 aiS^aiSaifflv^ 3 i: **#F * L v>. f LTI4« 00 £ If !ff li§ X 

5 - 2 2 7 9 7 0-^^SHciBK<^3SiXCDR^*^^jb*^l-f^*iS. 3 <?> «k 7 iz L T » «b ft £ V H ft «k 
^V L ^ n - Ktli DNA£ . X Ifi > ^|)t#7}jf^i:[B]+i<^77>£T*t hi*^C H feiVC L ^ 
=i- K-tSDNAJ: ^ ft ft 31*d L T 31 ^ & ft X AH US ic m A i" -5 3 t iz =k *) . t h MfttfEtt 

e h Mffcjjt# t ^ > ^ ffitt t mMlz jfi-fKXX^IftXvic^ffl^T scFv. scFv-Fc. minibod 
[ 0 0 4 7 ] 

£ h MffctfE#fFfi!U3ffir 14 x m*.l£" A ~f ') K - -7 <?> ft i!J f$ if fe»fflli: LT «r f&co ift i» 

it ic iff $ l < g4 l# -a * ; 9 u - + >i taw^ i^m~t & ^iz$j mm-? & z t a*-? § s . #j 

■Sifti^-f^^^n&ir^^-y K Ift ^ & if *t $ i: LTf If 
[ 0 0 4 8 ] 

rtattais^n7*'j > (i S ) i^f $ j 7 f (ko) l fc^t h ufa.mm\zmm$] 

^fflv^fttJ. ^^^^^^.^ ; 7a--^;b|/L#<^f / FMi:[B]ti^7^<7SlCj:oTft^t ht ) 
7 n- + ^ta#*JDi#-ts 3 t frafmt U-f, t f lg^)Hite i VLi^) ^ -Ifi 

X^ii^<^ h 7>Xyiz -y 7 (Tg) f$ffif ^ffl v^Tii A L v ^ 7. x ^ ^ t. i gig 

€^*3i^<^K0^i^%fflv^T^^ttfbLfcv^^fc*^ELT#^ftfcthK^^^^'!7 
7. (Immunol. Today, 17:391-39 7, 1 9 9 6 * #M ) * ffl T fill $ ft t h t ; 7 a - + 

^f/L#<7)V^ < O fc^i K IC Bft * & P& IC ^ . aft $-T7'<7) hC^fjLt h |gt h J/L # (HAHA) <7) 

^-<7>^. Abgenixft [iS n a o^ : XenoMouose (Nat. Genet. , 1 5: 1 4 6 - 1 5 6, 1 9 9 7 ; ^@Jff 
fp^ 5, 9 3 9, 5 9 8 ^-#%#Bj9) ] ^Medarexft Lmffa^ : Hu-Mab Mouse (Nat. Biotechnol. , 
1 4 : 8 4 5 - 8 5 1, 1 9 9 6: * gifffF ^ 5 , 5 4 5 , 8 0 6 ^ % # «g ) ] ij^tAIffe* (YAC) ^7 
?-tffluTi *) 7v § * n h I gjafeX^ip A LfcT(V7 ^*f^«! L . =k *) u ^ - N M - tc 
gAfit hf/L#^14L#^ «fc 7 ic^o/io L^L«T3b*^>. t h IgiafeXti. fJxtiHil 

<vMn. mum^o vfifA*. *9 soii^ d Bfn-fe «k ^6ft<^ j iffn-^ti ❖ tcia^^-ft s n/^ vdj 

x 7 7 > ib*|jt □ §^41 * =i - K i" -5 d t iz «fc ^^60 #ti'l4 tilLTv^tfts ^<7)^ 
IliHl*^ 1. 5Mb (Hftfe#) . « L ^1 3b**3 2Mb (2S*fe#) . A L #1 $J 1Mb (22S 
?ftfe4*) icIfSo t h let? It [a]ti<7)#ti^4/L# U h M - ^ 441 <^ i/j^/ II S 31 

i-^/ia6lctt. §lga4SX^^^^4|A-t§ C Lv^*, ^^T)® feXiP A ^ 7 

- (77 x ; H . n x ; F , BAC. YACV) tc}f A^Sm^Mkltm'M^n^ ^CWkbT-*> *J . 
7 u--> 7'L/iDNA^7tlfll4lcXA-t^^*<^ h 7 > X y x ^ -7 7 ift ^ M & fRf TMi ^ 

Tomizuka^ (Nat. Genet., 1 6: 1 3 3 - 1 4 3, 1 9 9 7 ) It. I git 45 X ^ S £ t h ^fe#<?> 
S^HfM- (hCF) t^7Xlc^ALT (?ftfe#^A (TC) ^ o x ) . t h IgalfeX 

^-7 7.^f^ftg l t. fin*., t-f. HMaafeX^#t?14S^ffe#fcc);^ K LMJlfe 

7 7 a >f 7* 'j <y h mm&nmmnmffiMJkKZf&m.mm c <w : ^ -t $ f ) t-^ii lt, i 

~®C*^>^fe#t L < ii^^llfn-^^HlcM^^ ftfc 5 7 n-bn,fcHfiHL. ^X^Mlfe^vS 



L < t± ^ Bf >t * « if tS ^ 4 7' -v KESSB)|S*5iJRL. ii^^KO^^ *fF®|<*> 

-*J&*Sk:-*3^LT£m&flJ* > 7 ^3HR L . t h 1 4S»rfe#»f filt S TC^ ^ t, 
&«fc ( TC (hCF 14) ) is ^ h 2S^fe#Df ftlt -5 TC^ ^ *&|fe (TC (hCF2) ) fcftti: 

$?v£lc «k ») H'ttHMja^ «k V /c LMjUe? *K0<* ftfcv^ 7. (KO(lgH)fci 
VIO (Ig * ) ) fcfEW L . £ft<b4&*fc<7>35E%»9jg-r;i tic «k 9 . 4 H <?> it T & ^ 
-t^T^i"^^^ ( ^7*4 TC/KO) £8* £ C i: § S . 

_hlfi<^ =k 7 tc Ltffi^ ft£ f-f >\, TC/KO v ^ 7, ic , oi^^^^ 7. ^ 7 7 o — 4, #t # 
^f'FMi-^itn^lBjti^^a^jimi-tlti. J/LjlUf Sift t h t 7" ?n-f;^#g±M^ 
7* >j K - v% ftit £ d i: B Z> o L*>L£;b*<b. « L ilftf^ # t? hCF 2 fc* v ^ x» 

mft-z^fgfeftrzdh. ^ 4 -t* v k - vsscw^^aa^^)^^ <?> it ic it ^ x i& u 

— Sti ISHu-Ma b Mou s e 14 « L il fc=f-<r>m 5 0%^: #i? of^^M 7 5 X 57 - ib'-fgfln 

l±*9 10°/»L 4v^T'HI^#ttttIJil < . K/SlcW-r SIS§it)b*^ + ^-e*>S ) . 

So YAC-< 7 9 - (Igfc-YAC) IO: •Jv^^Jftfe^tf tffASilTV^^-e, v^^ftlfla 
\HT* ! gm.\zU ft £ n§ . C flj % £ fc* L . TC (hCF 14) v ^ 7. Hu-Mab Mo u s e t ^ L 
ThCF14 £ Ig /e -YAC i: fc£^IC i" £ "7 9 7. ( ft n ° D tg : KM^ *7 *) tf^ifi C i: lc J: 
9 . ii^<^ v *7 7. t [b]#<t> ^ 4 ~f M H - v?X J: O f tfL#tf>#LJK&ft'tt%# s:H s 

5 <b ic. «fc 9 ic t h \z is rt £ ^m. * J/C# I- ^ - h ') - * S 3lt -5 lc . ALMS 

$ ^ izm a t t k tkQfm.±mm*wm~t z> z 1 * . ^ ^ s ®i « . ±ist 

IHtl^^^T- A LMmiK=F-*mft ~t Z> t h22S*fe#^L < li^^DfA^iPAL^TCv^ 
7. (TC(hCF2 2)) %f^$8L. 3 ft ±IS ^ ~f >i TC/KO v ^ X ^ KM^ ^ 7. £ % $Et S - t lc 
J; ^flliCttT'^SLx *>SvMix 0J H £1 BUS T ffi A Liifif Itt^tf t h 
Alt (HAC) tiSLT7 r '7 7. 0 m iz m A -t -5 C t ic «k *) m% Z t -5 (Nat. 

Biotechnol. ■ 18: 1086-1090, 2000) . 
[ 0 0 4 9 ] 

^¥tm\zm^^n&trifoli3t^fatfcfaT'%l1-n\t%%%:^Ztfr>b : E J 7 a - -h 
T°3b & Z t b*m t L v> fc*. Jjtil t LT'J^ * ^ 7° ^ > ^T^fflv^fttjr. ^ fa jf <^ iff a 

^ It /SIM fl^ ti oj" -5 o * % BH ic ffl h ft -5 }a # # 7 n--j-^ijt#T-^^JtQ-lc 

l± s n^T"') H - <?)fljffl L & v^T- x ^ 4 7" 'J K - -7 fE«|t$ffi lifit $ ft T * 

fe* h 7 > 7. ^ i - -y 7 f^gf ItBAL 5 ftT |ftJR/tt, ttf * L < li ^ >• #<7)1rg#i^^ffl 

fc«l3tt-* - £ t DT|gT-*>^ Nat. Biotechnol., 2 0: 8 8 9 - 8 9 4, 2 0 0 2 #M) . 

m h ft -5. t h # 7 n - -y ji # \t . t hK#jg^f^7)jflL)&. JR tK . #Lv+ x IB * x *F 

[ 0 0 5 0 ] 

( 4 ) 7 T - i> T A 7. 7- V -ft h fa # 7 -f "7* 7 'i - £ ffl V ^ fr ^ t h J/L fa 7> ft gg 

*>-So z^^SUPCRk: «k S^S**CDRlil^k:i?A$ ftS*^-***> 9 x ^ t> *> IS ^ S: Pi 

7 7- y?a7 , MhhK#:7^7 'i-^lflTjanTIi, #J ti\ TMT7> t 7> 
ti^i-f ^ ft S cftlcPi^^ ft4-v^ 0 

ffl v> ^> ft £ 7 t - ^* i±2ff tc PI/^ $ ft >5rv^ )b*x Tl^i^t^ 7 7--^ (Fl'^f U7T- 
iS) A^H(MUbtl5. 7 t- - ^ffllc^*^ aH^4I^i" S 77 Vi i: L T 14 . gSp^ g 



2 it £ 7r7£ **#l-f ^ tl £ a*. Jc <8|u<bfts<7>i±g3D 5 bL < ttg8p<7> N * JQ f IJ tC 2 

isfe^lc LfciT-ilALT, 7 t - ^flffi_tJcm^ £ ti£ ^ - MSI 

tt^TMSait^ltpiaii: LTS^ £ £ ^ <7>co1$L. 2)§j!^f fif^n - 

£ 51 fe^ £ ff 4i M =j - N ^fiSlfif i: ii SO ic A L T s atpffil i: ff^ 4S ^ — blrfi 

» f/C# 7 -i-fp ') — <7) ft ftg <?> fz db \Z It 2) £ Tz It 3) <?> 9 -i 7 b*m l^btlS. 

S#l& * ^ 7 9 - t L T 14 . Holt«b (Curr. Opin. Biotechnol. . 1 1: 4 4 5 - 4 4 9, 2 0 0 0 ) 
KiaiS $ tl5 &<7>jb*#J^2 tlSc #J;iti. pCESl (J. Biol. C h em. , 2 7 4: 1 8 2 1 8 - 1 8 2 3 0, 1 
9 9 9 # KB ) l± . 1 o <^ 7 7 h - x 7° n t - 9 - <r> M B T lc g 3 p <r> is 7 + >i 7' H <z> T iTuc 
* L ISM^i^ n - H -ti DNA ir g 3 p r -j- >i ^ 7' * H <r> TW>lz CHS ^ =1 - H ~f £ DNA. Hi 
s-tag. c-myc tag. T > — J&ib =1 K > (TAG) % A L X g 3 p =1 - K EJU i: 5 tl 7zF ab 

T - ¥ 5 H ^ 7 7 - T~ £ o T>^ — ^S**-tS^:)SSIlci?A-t5 i: g 3 p ^ - 
H MfiH-htcFab^Ji^i- & t > - £ Jf ft HB 2 1 5 1 1* ft ^Tf&3E£ 4± § t of 
>§'l4Fab}/C#^jg^i-^ . ifc, scFvIll7 7 -y ^ LTli, fJxtipHENl 

(J. Mo 1 . Biol., 2 2 2: 5 8 1 - 5 9 7, 1 9 9 1 ) # «b tl -5 . 

-7^s -x^M--7T-y t LTli, 0J*.t*M13-KO7. VCSM13^fc*#l-f «b tl * . 

* tz . m<?> -? t - 'J t* A V A ~* 9 9 - t U . f/C#j£ fe^ <t> 3 ' 
WmiK^- <r> 5 ' *i^lc ^ tl^tl^ 7. ^ >f > ^ n - H ~t Z> =1 H > * # t? ffiflj * jg*n L, fii 

*m%f\z%\\m\z (st^iai t l xxit % < ) ^rn^^x. ^x^tity xr^i 

T'^f -i > $ tl^^t^ CMorphosys?±<50CysDi spl ay™J$if ) ^ t m tf h tl -5 . 
[ 0 0 5 1 ] 

— . 7 4 7*7 M - ^ l-f h tl ^ . 

t»- >f - 7'/#^S ( non-immun i zed) v >f ^7 '4 - ti . iES ft t h fe s ff § V H fc «k V V 
L 3aft^ ^RT-PCRtc Jc 0 3X# L . * tl «b * 7 > 5^ A Ic ±ge<^ 77-y?^77a >f ^ 9 
-lc?n - ^ > r L T II b tl ^ 7 -f -^7 'J - -5 o iiS. IE^A<^*ffijflL. #«t. Mtt 
)}^ft if <^ '4 > ^^t*<7>mRNA^**Ha! i: LTfflv^tl^. ^•rfJSJSft^Vjfi'fST^^M 
tx^/jt < ttft, JS/SflEf^k: «k 7 9 x x -f <v ^ i?*^ 3 o T v ^ ft v ^ I gMi*60raRNA<^ * 
^ii^|lSL^:^^^^[c-4--^--7*v-f■7*7 , 4-i:Pf^T♦v^ 0 ftftftftt^^LTti. CAT 
?i(« 7 4 7*7 0- (J. Mo 1 . Biol. , 2 2 2: 5 8 1 - 5 9 7, 1 9 9 1; Nat. Biotechnol. , 1 4: 3 0 9 -3 
1 4, 1 9 9 6 #M) . MRC?±<JO => A ^ *j <) - (Annu. Rev. Immunol., 1 2: 4 3 3 - 4 5 5, 1 994#M 
) , Djaiit<?)7 ^ 7*7 'J - (j. Biol. C h em. , 1 9 9 9 (_LM) ; Proc. Natl. Acad. Sci. US 
A, 14: 79 6 9 - 7 9 7 4, 2 0 0 0 #M) f ij^lf btl^„ 

£-/&77 >f -7*7 -j -a, n n Bmmft<omm®%& &^tfn¥M^^- ti^, vi^fifn- 

#iJx tiCDR3#<^^j^|S^^4BS<7>g^^l®^ ft^ ^ ^ > ^*T; ; Bfffi^I * =1 - K 

-t^DNAT-B^L. 7^7*7 O-fbLtt^ffc^o ^ <b Wife ® ft s cF v ^ F a b ^ 

^,V H feJ: yV L I£f<?)iA &£>itX => 4^7 ^ '4 -ti^TS S 7) T . fit # <?> f£ 31 ^ ^ 
^/^'I4lc fftlT n^K^^HTli, Morphosys*±<7>HuCAL77 -i 7* 9 -4 - 

( J . Mo 1 . Biol., 2 9 6: 5 7 - 8 6, 2 0 0 0 # m ) . B i 0 1 n v e n t ft tf> ^ -i ~f => '4 - (Nat. Biotech 
no 1 . . 1 8:8 5 2, 2 0 0 0 #M) * C r u c e 1 1 Q<r> => -i -7* => >) - ( p r 0 c. Natl. Acad. Sci. USA, 
9 2: 3 9 3 8, 1 9 9 5: J. Immunol. Methods, 2 7 2: 2 1 9 - 2 3 3, 2 0 0 3 #M) # # l-f h tl £ . 

( immuni zed) 7 ^7 Jg x gS^Sif > ®^^^co«.%^ 7 ^ ^ > fi 

m^^nrzm^ t\ m m\nw.\zn-t h jt ^ * m _t # utth a>*bt*iR l t > . 

*>*vm± JiiB^^^feS^k: «k oeiteta/S^A^telc^SLfct h '4 > xi*^ <b . ±ie-4- 



-i - 7'/#fe^ -<7>M& t mmiz LTraRNA^If 381 L » RT-PCRv£lc «k o T V H *> «k 

^V L jt-fe^ *ig*S L . => 4 7*7 -ft Lfcfctf) £#Jjb>«b a fc^J/tttjUg^fc*^ >f 
7* 7 'J - *t#ttlS^T\ ttK © 'Jn $ * ^ -f X <^> 9 -f 7* 7 ') - fc* <b T t @ 8 J7l # % f# 

7 ^7 - <?> l± tc § VMS tr =k jb* . © iz it » KT^^*>-> 7" fF T IX 0 

l£57 7- y| ( 1 0 1 1 ~ 1 0 1 2 y t - S> ) t ii3f cO ^ > — > 7* 7 a — > <7> lifit is J; 
tllc^^ ft 7 t - (100—1, 000 7 7 -y/^n->) ^#)Si-nti\ 1 0 8 — 1 0 1 1 7 u 
- >7g^jb*31ST-*> *) . ,f3 10 8 7a-><7)7-f7*7 ') 0" 9 r-c7)Kdft^*i- 

£ ft-* % X 7 'J - - > n^za'T'fS. 
[ 0 0 5 2 ] 

motets. mz.\x. txm^m&itLrzmi^t y t-v 7 <i - t&m m$ #*§ 
»4'}]i#^}g^t5 7 7-y^nt§ 0 mm* w\%. it-? %> *s# t l t « . a f/t m f /L 

# Jx t -7 ^^>r-7a-?h t* 7 y ^-TMi^ns&Sji*, fJ £ if t # a - x . 

"t* ^F7>, -b ^ n - 7. ft # 'J X U > , * 17^ H7;F\ > 

>) u y <n ^ f&M . 3h %> Wi >7' 7 X N ^« ft tr fc> «b * -5 v >f 7 n "7* U - h , ^ - 7\ 
> > -f V > . 7)7A, tr - X ft if N $ ic tt ft H 7' ^ X t > ^ Ift ( SPR) 60 -fc > ^ - v 
7-^r^^f if bti5. J/C Hi HI f t ic tJ^Hi^DS^^fflv^T t «k < . ii^MaH^ 

if tr >f ^ > - ( X k 7' h ) t tr v > $ L < ffl <b ti s o ^ m fit iS t *> -s i*i m '14 

•J t^> h &-<y' * k ft ir 60 t t <fc -s j§ □ a . tJtmmfe^t L-zm\>*rz&fti)*&ftt 

<7>ffi nlC Jc ») *M S tl ft J: 7 1C iff IZ ft -5 <&ga**><5 = ^jg^7 7- ^co -otitic a . 

BSA-;gi^ft ir'<7) -7* a -y * > (1-20) . Twe e n#<?> Wffi S * # tf PBS (3-50) ft tr 
fclHiXfllus c 5. ^ac>Hj^iriR (pH5) * ^ cofigffl **#F * L v^t co^S t *> 

S„ iff gfi 7 T - ^ coigtti ic \t . ii^^ ( #J : 0. lMJ^gfeft t) i)*m\> "btt-Sfc*. iffS^7" 
nfT-'lftiSfllllr (fJx. 13*. J/L^mfeT 1 t rj - h gaHjtfeT i: ^il^gPlc h 'J 7'y 
>^Bfg5fi*=i- Ht«IfifSJ!ltllAt5 C i: -5= 3 <yo j§ ^ . SSt^77- 

x Affile tiff ^3! =; - h MfiR^fl^ ^ti^cOT'. rj - h Ifil<?)t ^Sii^-iei t 
LT^mtT ^tcIMM^co®^ • if 5t of ft6 t *S ) >§ '14 t/t il tc J: § m a W ?g tti . 
SvMiS-SJfg a-^OfflTL (l5iJx.trJT. hu IB L C y s D i s p 1 a y™T- It . >* > - > f<r> . iliiftffl 

s:H s T*^) ic J: & m aj ^ hT 16 T- s o ^ T* v§ tti L fzM alt . h ') 7. ft t X- fn L £ 

- > rtc «k ») JS/HJtf IIUJfi#tffi^t4 77-y tiS i: . c ti<b ^TvIM® 

izm^z atz'&y V - h h\zffim LT 7 n ■ r*ff 7 = SJS^ t-^*@JRL. 
<t> fjt ffi IIJ ^ vJ ( 15U : EL I SAs RIA. FIA#) ^»FACS*>*v> t±SPR*flJffl L fcW^k: «k *) tail 

iiK^ ntztkmn mm\%w^\^-t & y r-^ 7 a-> ^<b<^K#<?>^«t • liiii, #y 

^. li. 77-yf ^x^M^n-i: L TJS^S^T fc - h MfiSalft^^ig^g^c 
fc*v^»SI (*fl : HB2151**) icig^^ttsfc, Hf ig IS # t> T ^ 5 ti ^ ') y° 7 

xau < n*g*fe+k:#>&$ ti^coT-. *Efla^^ V '/^- Aft t t-mm Lxmm^mfr* 

0iRL. _hiet (11+1 coff MJ^^ffl^Tff 7 3 t fc*T*t ^>o Hi s-t ag^ 3 c-myc tag^iiAL 
Tfclttt\ IMAC^jjtc-mycJjt-ftTJ 9 Aft irl:fflv^T#i tiif I, C t )b*T'§ So * 7c . 
- > r^r^lciff ifl5 -7° a ^T-^lc J: St7I»f*jpJffl-t**^"k: It . i7"n ^T--H^ 

Z<7>J: 7 IC LTffb ft £ # 6* # 4* ft #t ft £> £ 3 t cO fiSlf4i . ±IB<7)S|it ; 7 a- 



>i iK # <r> M a t mmizlf 7 c i: So 
[ 0 0 5 3 ] 

f/E # fF $H 14 x ^L^m^UcO^ J ? v--h >l 7> IC *fc fEffl-t -5 3 t b^T" B 

So #1 x «\ ^ >• . 7* 9 . t V ^ . -V - -7 h ft if <?> |cS ( gelt) tLTE<ll^ 

*IT S -f ^ ^ * 3 ft if <?> -v h ft if **xtg? i: L T # l-f «b tl S . #t hSl^lC 

[ 0 0 5 4 ] 

TcliUc. MftH'tt K <?> ifo ^ ^ S & # 30 i: LTffl^S c i: So 

[ 0 0 5 5 ] 

m , tawkitm ft if <n m m^m m ^ m ^ s z ht'§5. 

IR 0 9J #F 51 £ #J 4: L T 14 . #Ltfx 6*1. D-^>-h-^. D-V^tTh-^. ^>7°> 

* * # * ^ ^ > ^ a — x h M *7 A . 77 ifrrfA, 7° ;u => a x $11^*^ ^ We 

. a fiK ^ St t ;u 5 - t7 A . > 9 *r A We ~r & 5 a & v r * x *7 A ft if W <b tl S . 

>g M £f il ft #0 1 L x ti . vitfm*. ^M^^tKx ';>r^^. r^n-^. 7"nt 
u > r 'j n — ti . # «; x. * i y ? >; n — ;u x rf -? ft N h ^ =e a n ^ ft . ^ — 7* ^ , ffii n 

5SHPffifW2!l<^#Fai ft #J t L T 14 . * 'J x ^ u > r n - ^ . -7° a u > r n - ^ , D- 
v 1/ — Y — >l x hlAn-x> Slfl'O^l, i? h 7, t 5 ; > 7 > • x n 

5^® fbSJ *F M ft fJ t L T 14 . ^f7Hh , )i?;-4-7;>, 7 ^ M ^ fit^^ h 'J 
"7 A v 7 ^7 'J >l T 5 ; 7° n tf ^- > Wc . 1- x ^ > ' x ^ ft > "f ^ ^ — O U N J|g fb ^ > 4f h — 

■7 a . t ; x 7=- 77 > m r ] ) -fe > ft ^ ^ ^ffi v^'ttJiJ ; <M x. 14 * 'J tr ~ ^ t ^ o — ^ x * 

'J if^i fn 'J h*>\ Jj >i is } + >i >i u — X+F > ^ -b ^ n — X x t K 

D^y^f^-fe^n-X, t Fn^fyif t H n ^- y 7" n -fe 'I- o - 7 

ft £ Wlsk'\±M ft =F ; I ') '/i^ - Mv # ^"^r > x ^ u > fi^fb t -7 > ft tr ^ 

'gfeltM^tfMKM t LT 14. tFi)|7*7 ? ;y ( HSA) . ^nittS+l'^A, 
a > 77 'J -y h . > ?S EI^tK* -j- h 'J "7 A ft if If btl-S. 
^^RfbJlJc^^f 31ft #J LT 14. ^fb+ h ') 7* 'J -fe 'J > . D-^> - h x D-V ^ 

tr f - >i x 7* k o ffi ft h*m tf h ii -5 o 

^ir3ij7>^iift ^ij t l t i4 x ')y mu. mmu. j^s^x ^ x^^jgft t^mm^* t 
dwmmm^nm^m t txit. um. y^mit-f-h >) t> u % t <?> wi a rz it m m & ±. i-r <b n 

ftkMitMtoitf ii ft m t L T 14 x a i> 'i t >i u — ti ft t b*m W «btiS. 

f*?¥^Jc7)^f Mft #J L T 14 x A-7t^yfIf|iATiI, 7 n a 7* 9 J - ;U . ~<> 
i? ti t ti u — ti x 7 i ^ f i 7 ^ n - ;k t t F nSf v 7 ;U tr A & ft if fc*^ l-f ^ tl S „ 

tiiWk i£M <?> ft M % ffl £ LTii, t x n tr>Stj|gft if fc^w f> tis . 

[ 0 0 5 6 ] 



t/ + ^l/C##Mii . j?Jff^ £tc «k *) s ib*. fJx. ti JK 0. 1 ftu L 1 00a*%T£> 

[ 0 0 5 7 ] 

0J£ii. vittMti. J/C#^^K^J (#iJ : * ') v ^ h 80, * -J u >5Mfbt 

^ >- 6 0 , # x =f- V > 7* 'J n - ;u , 7} >i /K ^ ^ > * >i -fe ;u a — X , 7*^f>|f F M ^ 
A & if ) s UWM (M '• > ^ ^ ' * 7 > , 7'P f^M'7^> , ^ > y ^ 7 i 3 — > 7 a 

a 9 J - >i , -7 x. ; - ;u ft if ) x ^ 3£ fbM ( #1 J : £ ft h ') ^ u , 7* M -h 'J > , D - v > 

- h - ^ , d- v >i tr h - ^ , -t* k ^ m & ^ ) * £ t n tc y^'\±mm ( m : mm^ > ±m m m 

J^tR , >; > r ^ £> £ VMi tt'l4>§SlJ ( #0 : * - ^tt . =f v v& . 81 ^tt , h ^ * a n 

>• v4 4 <7>*ti&te » 7° n t° u y r M u - >i ^) & t tc JgffiU !R§f -5 ti^Ubi" h Z £\z 

<k *) Mis. 3 tts o z <7>I^L p/fMtc «k *) ?g flip iff #j flj ( fj : ^ h ^ a , S^-^ h 

'J^Af) . ^HfLftJ (#) : t h JflLvfT ;u ^ 5 >W) . faffiitm (#J : ^> x ^ t >i u - 

o 

- (SAVANTtt) ^fflv^^ft^^^f if bti^. JSt JfS IK ** % ff 7 r^tc tt . 

ti ^ A t n ^ X' M Id ^ *t ft*£T S Lw, 7, f — h ^ -v ^ =1 > -fe > h u — 9 — ^ 

fflv^S»#tt. Q^lfCmmx. JR20mmH«WT. §f * t < 1 OramHgl^T^S^ST^f t> 

=1 ^ . -f n f u > r =1 - ^ ^ ic ^tt § c i: \z & *) t~f % z t frx< £ & . 

[ 0 0 5 8 ] 

ti . n$#Lfft^ ( M Z. ti x t h . 7 7 K <y *t . n y ^* s -7* ^ . ^ x . ^ ^ x * . ^ 

4 ir) w^Tv 8#jrf«j. mm ft. mm. mmn. iBirttg^tszt^is. 

# IE Bfl <^ jfo * ^ £ & # si <o & -5- «ti . s-^jN"*T*>*inl^LSft«RnciJits Htt ^> 

^f-l^tc^^jftlBHtc £T-if 7jn2 i±t#^, . J: V/ 1ttz\tm\nm'& ] ) try F<t>A*^MSH^ 
^M^B^-^^t L < ti^Ktc*^ift®S IT'EI 5 *j|4i-?*ntt1fCiRtiS:u. 
#ijx.ti\ * ^ Hfl jflL * ^ ^ '14 # 5!I ^ HttGLP-l^JflLtf ^S'I43C#^: B ® £ L T t h tc 
STS4t5«n. GLP-lfc J: V^comm® 7 7 7* > > h ^jflL^tc^Wft'il^ti □ s+100pM 

GLP-1J/l#^^^T* £ tt* t s 'JSl^ftJfil + GLP-ljBJS^IlBa-t* fcAlC ti 1 — 1 OnMgtX 
. Ililt^ t 1 0 — 1 0 0 M g/kg#»®S^ l[Hl£>fc 0 S^-i-titiJc v^ 0 3<?>a^. Mx.lt 

Lfc>L£**«b. SJfMti. ft £ ft H'tt ^> K <7)iE^ft KiL^^S. t^^iffl, 

fA#7>^<^^^tt. Jfy H -Jjt#iS^-#<JOffllit^ff tt. K#^J/L^^|n'l4. J/[ # <t> + fn 

tgg, 5«btcift^tt. 4*. SJf^g&ft ir'tc J; o T t PI ft § „ ^oT. 
-^^ft*^HH<^jflL^^^'l4afe:#3iJ^S#-«<7>IBHli «k ») K < . f J ^ ti\ 10*^ 0 0. U 
g~ 1 Omg/kgg)^. ^ff * L < til n g— lmg/kgg^ib*fflv^ htiUh. 
[ 0 0 5 9 ] 

#F * L < ti . *%B^<7>jfiL + ^^'|4S#|iJ^ni#Ll^tcSJf L fc* ft Htt 'J ^> K t 
fglil _h . «k L < ti JK 1 Ofg W ± . Jff tc $T * L < ti JK 5 Ofg W ± tc £ ti £ . to^ ^ £ H 



a JK 5 -fS -h . Jff izitf £ L < li ,f9 1 0 W _h t ft£. ::T't*lgii&4^b»@M^ 

T ii m <?> Ef# Sfj \z Wl £ il tz $j co 3h Z> » 
[ 0 0 6 0 ] 

*f&aH<^jflL^^^'i4s:#^jti. ±.m<^m *) mmmcoii%]f&ft-z3b z fiasco ftmiz & *) i*j 

%} ic 4>fn L ft M l*l H '14 M K <?> iflL * tiJ^ ^ it fla £ U/ tfcfli + ffil^g 

Z tlz . I 1 ) H <*> S S # & H IP fll * If & -* * C t i)*f R • v6«_h* 

m%km. try. nn^it. a^ms^s. ^#-fftjg^*E. j&j*^** * if 
-tit. nm^B t l t it. m*. itmmm (um k : glp-k # ^ > h -> . pacap 

, VIP. >f > x - > x ^- 5^ *l>1 -J > . 9 -fe ^ M >-<5 4#) . JIEif *m ( » V 

K : 17^, >f * * ? GPR7/GPR8 'J K (NPW) . MSHft if) . mMfc (U 

® >; jjy y : y ft if ) V ; # • * i: L T tt . #J £ ii#ffi*g*£ ( & & m H 

pTHft if) ^ ; If « LXlt. m (foffiMm. 

Jfc'frSS) (Mtft ') if> K : ru >; t k u ; > ^ ^ »; > ft ir~) . i^jfiLff^ ^> 

K : ANP. BNP . CNPft £ ) ^ ; M • tt^^m h L T li . £ tt' JS JDLttliS W ( ^ © 
if y H : ') y , V I P ft if ) . 7^7a^v-| ( ^ © V tfy H : LH-RHft ir 1 ) # ; /K^ 
ffi i: L T It . M x. -i >l ^flS?Rfffi ( fti © H : O ? - 7 i n > , GM-CSF ft if ) # 

:ifytLxit, M z.\tmALBifyy $L#> (^95 v fty H : LH-RHft if) . ^ffiiigl^ 

t L < ItlfcWJfy (U® ') ify H : > ^ X ^> x ^?-7in>, TNF. I L — 2 
s M-CSF. GM-CSFftir') m ' JflL'S^B t L T li . fiJitiftA^ (^^'J^>K : E P 0 . GM-C 
SFftir) V ; *5^sif t L T U . WittSfSBS (Elfo 'J K • ANP. BNP. CNPft if 

) v • ^ a • fti&^fkmt Lxit. mz-it^fte-m cm® >) #^ h : > ^ x^^ft if) . 

^7f^^ (^95 ^> k : VIPft if) # ; f^^^^t LXlt. 

(Titttt'hAJi) . Turner-^figl. Pr ader-Wi 1 1 (^^'i^>H : 

mfflfflfflU-iffc (Um ') ify K : GM-CSFftif) m # w ^ n -s . 

[ 0 0 6 1 ] 

^B^ffflStcfcv^T T 5 J gfrff ^ l§ -f- ft ^ 5 ii . IUPAC-IUB Comraision on Bioche 
raical Nomenclature^ =k § ^ vMi ^ M^ff^ it & tlffl tc * o* < «t ») . 

^-<7)#ij^Tie-t^o t 5 >» m\zm Lyt^m'&fo ^icBH^LftittitfL 

it~&7F-f i) CO t ~t & o 

PAM : 7 i - i 7 -h ? ; F > f i 

BHA : y V t K 'i ^ t 7 5 > 

Bo c : t - -7 * ^ * y ij 'i t' — ^ 

C 1 -Z : 2 — p n 1 y is >i ir ^ >■ ii >i> # — n 

B r -Z : 2-7'nt « > ^ t ^ y ii >l t' — >l 

B z 1 : *<> i> n 

o B z l : -<y : J 'i ^. -T- ^ 

T o s : p - h j|/ x> ^-•'i' 
HOB t : l-^> '/F ')7 »/— ^ 
DC c : N , N ' - y y 9 a ^ * y >l ii >l # >M 5 K 

G 1 y : 7 'J >- > 

AU : t v — > 
Va 1 : > 



Leu : 


: a -i is y 


lie : 


: -i v a -i y y 


Se r : 


: -b >) y 


Thr : 


: 7x u ir — y 


C y s : 


'. y 7\ T O 


Me t : 


: > ^ a- - > 


Glu : 


: r ^ ? 5 y Wi 


Asp : 




L y s : 


: i? y 


Ar g : 


: t >i — y 


His : 


: t A f y > 


Phe : 




T y r : 


: f Dy> 


T r p : 


: h 'J 7> 7 7 > 


Pro : 


: -/a 'j y 


As n : 


: t x ^ *7 y 


Gin : 


: r >i 9 5 > 



[ 0 0 6 2 ] 

T k: USE #0 * ^ i-f T * f& W * «k *) lzm.m~? £ 3*i<bt±m*S*!I^T»*>oT 

&M<7>3lite0J"?»«b*lfc^ ^ H - v «H RS £ , 2¥ 3i3 1 6 B fc> <b ii MMM *" 

IMiftttr 1% BSC £ ^ X if§ ft Fir ( ^Bf) CSE. : Sftiiff K^AM^fJifM^W^PJf 4fff 

X^JUft X> ? - ( IPOD) ; =r 3 0 5 - 8 5 6 6 ^Jft iH o < if m m 1 - 1 - 1 + * H 6 Hie lil X <?> S 





K - -7 






pa- 


1N : 


: FERM 


BP- 


28 11 


PA- 


3N : 


: FERM 


BP- 


2812 


PA- 


5N : 


: FERM 


BP- 


2813 


PA- 


6N : 


: FERM 


BP- 


2814 


PA- 


2C : 


: FERM 


BP- 


2815 


PA- 


1C : 


: FERM 


BP- 


28 16 



k: a * f*tt £ & (0J£«\ PA-lN*fflf)3^M#^*iSft#liPA-lNa) "efUfiLTv**. 

[ 0 0 6 3 ] 
# # f J 1 

( 1 ) PACAP 3 8NH 2 ^> a ^ 

rt>PJx<7> p- > * >i BHAitflg (7^7^P ^MtyXfAXai) 1. 0 4 g ( 0. 5 m m o 1 e) 
l*. ^7"f H aiii ( T 7' 7 K ^-x A XftUt 4 3 0 A) ^f£ffl LTPACAP38 

N H 2 (ie^JS¥ : 1) *^r/£ L fc. 

1IW7; ; Boc-Lys (Cl-Z) ^ HOB t/DCCTv£'r± ft L . ffimiz L itflgX^B 
oc*%50%-h 7 ^ * n Sie/Mft: > * U >T$ail L x 7; y*^3i»^i±. z </> 5 ; 
Sic. Boc-Asn, Boc — Lys (CI— Z) > B o c - V a 1 > Boc-Arg (Tos) , Boc-Gln, Bo c-Ty r (B r-Z) . Boc 
-Gly- Boc-Leu, Boc-Ala- Boc-Met, Boc-Ser (Bzl) , B o c-As p (OB z 1 ) . Boc-Thr (Bzl) , Boc- 
Phe, Boc-lle. Boc-Hi s (Tos) * PACAP3 8NH 2 <^ T 5 ) IfcEflia *) , M \z HOB t/DCCT-^'ttfb L 
l^Lfc. $ ^k:DCC*fcttHOBt/DCC-e«ttftLfcmi c t 5 ; Ifc # T }? Jg *»f * Lfc 
^jxJft^T 5 J Sli&^Bflfc-C-r-fe^'MkL. ^HPACAP38NH 2 tf^2. 42g*#fc. 

3 ^f^^PACAP3 8NH 2 tf/i§0. 5 lgfc p- ? U - >K). 6g#f?TJfc* -v ft** 5ml T (TC . 6 0 
#W«LIILfc&. 7 -v fb7k*^MHSS L . 83t*:n*;ux-T;u5ml-?2lHlifc#Lfc&. 
81 St* 5 0%-WrlrX6nilTttti1 L fc. M*»iU 5 5 m 1 L . i5fe 



fix l£ □ L . 2~3mUcMJ±a^ L . -b 7 t t» «/ ? X LH- 2 0 ( 2 X 9 0 cm) <JD ^7 7 A tc ft L . 50%- 

mm-zm&Lfz* ±Sii^^ifcfiiffsswt, ^s^^. o. i%-h 7 ^ * n $^ 1 0 0 

mUC}gfi?L. YMC-ODS AM120 S-50$tflg#^A C 1 • 6X7 cm) lc ft L . J.1I4 ')7itP| 

1 50%-T -fe h - h 'j >i (0.1%-h 'J7 4tpsi#t) <?> ra t ^ it si us ^ Be t ■}§ 

ttS t to 

2 0 m He vg ffj? L . CM--b^ a 7 t ><7>fflm* *5 A ( IX 6 cm) ic ft L . 0. 05M^«b 1. 

T> ^ ^T*^ii.*IM^Sl/@eT'>g{±S L fc. ±^@j^^^-L. SSYMC-ODS^^A (2.6X 

7 cm) \Z ft L . 0 — 4 0%* T*<7> T -b f - f V 'I *}g*& ( 0. 1%- h 'J 7 t n gf tfO ii.jj£ 

mmfttjmg&Tk'iT ^ r-b h - h ^ 28^30%^®^^*^^^^^ l . afe^*2i.6m 

g £ » £ o 

Asp 2.90 (3), Thr 0.84 (1), Ser 2.10 (3), Glu 2.21 (2), Gly 2.00 (2) 
Ala 3.29 (3), Val 3.19 (3), Met 1.01 (1), lie 0.87 (1), Leu 2.09 (2) 
Tyr 3.94 (4), Phe 0.92 (1), Lys 7.18 (7), His 0.96 (1), Arg 4.19 (4) 

WAfrffilc J; £ (M+H) + : 4530 

HPLCigffiBf m '■ 19. 6 5> 

# => U %l f¥ 

ii => U : YMC-ODS C AM- 3 0 1. S-5 120A) 
mWm. : km (0. 1%-h ] ) 7 >i * n $t * ) 

Im ( 0. 1%- h '4 7 >i ir nSlttTt h - h <) >i ) 

WiiM : 1. 0ml 
[ 0 0 6 4 ] 

( 2 ) PACAP27NH 2 <7> a 

rtJix<?) p- > * ^ BHAH4 Hh (77MF >M * > * ^ a X?ii) 1. 04 g (0. 5rarao 1 e) 
v^. F p^i (~r ~7 7 -i H ir'y x -r- u XQU^ t*^ 4 3 0 A) ^f£ffl LTPACAP27 

N H 2 (K^'JS-^ : 2) L fc, 

111^)7; ; Bo c-Leu^ HOB t/DCCT vH'l4fb L „ itflglc^^ L 8*Jili_Ltf>BocS£ 
5 0 %- h '4 ^ >i Jr^m m/U it > * U > T-^ll L . T3 ; S ^ Ml 2 4± . C<^T5 ; S ic . 
B o c-L y s (C 1 -Z) . Boc-Val. Boc-Arg (Tos) . Boc-Gln, Boc— Tyr (Br-Z) . Boc-Gly. B o c - L e u . 
Boc-Ala, Boc-Met, Boc-Ser (Bzl) , Boc-Asp (OBzl) , Boc-Thr (Bzl) > Boc-Phe. B o c - 1 1 e . B 
oc-Hi s (Tos) ^PACAP27NH 2 <?)7 5 ;&K#Jffl*K HE \Z HOB t/DCCT* M'rt it L ,ftt t tz . 2^ 
tc DCC * 7c liHOB t/DCCT*7^'ttfb Lt|l|D7; 4 ti^lftT-Sgl^^ L tt, *4xI^^t 
5 ; ^liM^kgm-eT-fe* ;MtL . ff aPACAP27NH 2 tffl&2. 31«*#fc. 

3 ^f^aPACAP27NH 2 tt^0. 79g^rp-? U 1. 2g^^TM*7 v it^<M 1 Oral T- 0°C . 60 

^2^50%-ft^7K5mlT-ttm L fz. m%3 ^ ill* L . 5 0%-S^tR 5m 1 T'ifevf L . Mm. i5fe 
i« ^ a L s 2~3raHcMJEE-il*S L . -b 7 t t 9 >v 9 X LH- 2 0 ( 2 X 7 5 cm) ^ ii => u \z ft L . 5 0%- 
Si&Tigtti L tz. ±WEi#^*#>i£JBE@£<5D^:. 0. 1%- h '4 7 ^ ^- a S^tR 1 0 0 

mUevgfi? t . YMC-ODS AMI 2 0 S-5 08JJJB ^7 9 ^ ( 2. 6X 7 cm) tc ft L . 0. 1%- h '4 7 ;b ir a ft 

50%-T -t h - h "4 ^ (o. i%- h 7 ^ ^-a mm^ii) ^mT-nm.mmm&'ijnzT'W 

itiLfz* ±^®^^nL. SSYMC-0DS^7 7 A (2.6X7cm) lc ft L . 1 5 — 3 5% * T? co t -b h 

- h '4 ^*>g^ (l.ll-f 9 7itnSIM) <7>m.1fcMmfg$3Wimiti-&'if^ . ~r ^ v - 
h '4 ^ 30~32%<?>®^^m^}$lD^^ Lt. cti^O. 05M-SB£t> t — t tK 2 OmUc tgfip L 
. CM--b >i n 7 t >f y<F>Mn%* => A (lX6cm) icftt. tR «b 0. 3 3M-R^T > • t — t tK<^ 
iS^^^SlUKTvgtLi L fc. i^Llj^ (0.18-0.22M) ^aLTlS^ttL, afe^*20m 

-r 5 ; i&^*f fi : 

Asp 1.96 (2), Thr 0.94 (1), Ser 2.57 (3). Glu 1.07 (1), Gly 0.95 (1) 



Ala 3.00 (3), Val 1.96 (2), Met 0.88 (1), lie 0.88 (1), Leu 1.93 (2) 
Tyr 2.87 (3), Phe 0.90 (1), L y s 2.91 (3), His 0.94 (1), Arg 2.17 (2) 
WMfrffilC J: £ (M+H) + : 3146. 7 

HPLC>gffiBf n : 2 1. I9t 
ii => u 3k # : 



77 7 u : YMC-ODS ( AM-301. S-5 120A) 
mmm : km (0. 1%-h ') y >i ir^mm^) 

Bit ( 0. 1%- 1 ') y >i Jr nSl^trt 1-1 ') >i ) 

Wtm : 1. 0ml/7> 
[ 0 0 6 5 ] 

( 3 ) PACAP (14-38) NH 2 <7>£-f£ 

rf?ix^p-> ^^BHAfftflg (~r y° 7 -i H >M * x X^AX£h§!{) 1.04* (0. 5mraole) ^444 
v*. ^^f F^i (77'7^H * x x -7 1 A Xait T>l 4 3 OA) ^ 4£ 444 L X PACAP (1 

4-38) NH 2 (le^'JS-^ : 3) *^^Lfc. 

MW<7)T5 Boc-Lys (CL-Z) ^ HOB t/DC CT M'r± fb L . iilclnLfct^ $tflg_k<7>B 

o c?S ^ 5 0%- 1 9 7 i t n ft^/J^ft > ^ U > T^H L . T 5 ; a*3E«t § -tt. C^T5 7 
Sic, Boc-Asn. Boc-Lys (Cl-Z) > B o c-V a 1 . Boc-Arg (Tos) > Boc-Gln. Bo c-Ty r (B r-Z) > Boc 
-Gly, Boc-Leu, Boc-Ala, Bo c-Me t * P ACAP ( 1 4-3 8) NH 2 <r> ~r 5 7 BfrEflJ M *) . M \z HOB t/DCC 
-e^teffcLfli^Lfc. S <b4cDCC£ fcliHOBt/DCCT^ttfbt TzIHJ c T 5 7 $t tfc 43 # -<? S IS 
«I£-*Lfc&. *JxJ£<t>t 5 7 SliM*Bflfc-?T-l2*;MfcL . «lf PACAP (14-38) NH 2 $fJI&2 
. 00«*#fcc C<oft||PACAP (14-38) NH 2 8*J|gO. 48g^p-? U >/-^0. 48g^*F "? -v ft 

7r<*5mlT'0°C. 60#W«tIl Lfc&. 7 >y U J±©* L . % ^ * ^ ^ - ^ ^ 5ml 

■?2@j5fe^l/:^, ^-iS^ 50%-W^*5mlTttti4 L fco ^-gfttliL, 5 5 m 1 T 

ifei^Lfc. Mm. i5fei»*#L. 2~3rallcMJ±l«L , -fe 7 t f 1 >v ? * LH- 2 0 ( 2 X 7 5 cm) cr> ii 
7AlcflL, 50%-»»TSai Lfc. ±WL®7>^m#>ai±S*<^gt. 0.1%-h O 

■7 >i * vmmj<\nm\lzMM L * YMC-ODS AM 1 2 0 S-50$IJ?g77 v a (2.6X7cm) left 0.1 
%- 1 >) -7 fi, * n S^tK 4: 3 0%-T-te 1 — 1 '4 ^ CO. O 7^ tnffi^f) <7>IBTtf>i& 

JjfiSJBJgftffi-eSaj Lfc. ±f fi7>^^LTiiI)$l, a fe»*20. 2nig^t#/io 

t 5 7 ie^*fM : 

Asp 1.01 (1), Glu 2.01 (2), Gly 1.00 (1), Ala 3.01 (3), Val 2.85 (3) 
Met 0.86 (1), Leu 2.08 (2), Tyr 1.98 (2), Lys 6.37 (7), Arg 3.24 (3) 
WAftffilz J: § (M+H) + : 3 0 0 3.6 

HPLc-;gft mm : 13. i# 

77 ^ A & # 

77 ^ u : YMC-ODS (AM-301, S-5 120A) 
mmm : km ( 0. 1%- 1 ') y >i ir n S^tK) 

Bit ( 0. l%- 1 9 7 ii t a -b 1 — 1 ^ ) 

^fflv^ Av&^'bB^i&l&MiS^lJgr^gtB (25t>) 
St 31 : 1. 0ml/7> 
[ 0 0 6 6 ] 
( 4 ) PACAP (1-13) OW^^m 
TfT PJx<7> Bo c-Ty r (B r-Z) - OCH 2 -PAMJWJiB (77MP ty XrAXti) 0. 8 7g ( 0. 5m 

mo 1 e ) * ffl ^7"f h* pfi^i (~r y° y -A K tt ^ x a X t ^ >i 4 3 0 A) ~k 4$ffl 

LT PACAP (1-13) OH (K^ijg^- : 4) ^ ^f^ L fc. 

mHI±<7>BocS^ 50%- 1 '9 y >v ir n ft^/^fb > ^ u > T'^II L, 7; 9 S^jgBt 3 4± 
fc^. Z^7-5 7Stc. Boc-Arg (Tos) , Bo c-Ty r (B r-Z) , Boc-Gly, Boc-Ser (Bzl) , Boc-As 
p(OBzl), Boc-Thr (Bzl) . Boc-Phe, Boc-lle. Boc-His (Tos)^PACAP (1-13)0H<t>t 5 ) ^BrZ 
Wm *) . )IR HO B t/D C C T* v$ '14 -fb L m -a Lfc, $ «b ic DCC * It HOB t/DCCT v^'tt ft L IB] c 

7; 7 ^|^ip#TS)tM^^ L *jXl^<^T5 7 * l±*7KSi&T' T -fe ^ ^ fb L . 4*11 



PACAP (1-13) OH 2 -PAM«tfl&l. 8 6g*#fc. 

3<7>$tflg0.70g^p-? U >U 0. 81 j^^#TW ^ >y fb*^ 1 OmlTO'C . 6 0 5> f 3 ^ 5fL IE L 
7 v It^M^mmmi: L . ^rSfcoc^x-^n, 5 m 1 T 2 0 ift # Lfc&. ^it^50%- 
@fi&7K5mlT'ttm L fz» L » 50%-Rlfc:?l<5ml-?ift#Lfc. 31*. i5fei«*^L. 

2~ 3 m 1 k: JBE « JBI L . -b 7 T ^ -v ? x LH- 2 0 ( 2 X 7 5 c m ) <r> ii => u \z ft L . 5 0%-£E 

. YMC-ODS AMI 2 0 S-5 0ttflg# 7 U ( 2. 6X7 cm) lc ft L . 0. 1%-h >) 7 >l *nSg£yf< t 3 3%- 
7th-h H ( 0. 1%- h 'J 7 >i ir n Bf$£#W) <?> IS ? A ffl ^ Jg £7 ffi T i§ tfi L ± 

BSI C # ^ A^ftT-fitSL ± S i® m a6 7$ *S IBS L . Qfe5|»*38mgfc 

Asp 2.00 (2), Thr 0.93 (1), Ser 2.43 (3), Glu 1.05 (1), Gly 1.00 (1) 

Tyr 1. 82 (2) , Phe 1. 02 (1) , His 1. 13 (1) , Arg 1. 12 (1) 
W&frffi \z =k £ (M+H)+ : 1547. 5 
HPLCvgffi Bf ffl : 1 2. 3t> 
ij => u * ft : 

ii => U : YMC-ODS C AM- 3 0 1. S-5 120A) 

mmm : A* (0. 1%-h 'J 7 ^ ^uSfS^tK) 

BJk ( o. l%- h ') 7 i t oSlttrt h - h >; O 

^ffli^. Afcfc^BiS^iftififtfflagJglaffiSgaj (25y>) 
mm : 1. 0ml 
[ 0 0 6 7 ] 
( 5 ) PACAP (4-27) OUco£rf& 

rtfix^>Boc-Leu-0CH 2 -PAM8*flg {~r ~? -i H 'Mty^fAXaS) 0. 6 0 g ( 0. 5mmo 1 e ) 
* ffl H pfiKS (77'7 H ir ^ * -r- a X QU =e >i 4 3 OA) * f£ffl L T PAC 

AP (4-2 7) OH (ge^iJS-^ : 5) *£-j&Lfc. 

#4Jj§±<7>Boc*^ 50%- h 'j -7 >i ir -a mm/UiM > U > T*ia L, 7; j S^jgfll 5 i± 
Z<^-F5;Slc. Boc-Lys (C 1-Z) , Boc-Val. Boc-Ar g (To s) , B 0 c-G 1 n , B 0 c-T y r (B r - 
Z) , Boc-Gly, Boc-Leu, Boc-Ala, B 0 c -Me t , Boc-Ser (Bzl) , Bo c-As p (OB z I ) , B 0 c -Th r (B z 1 
), Boc-Phe, Boc-I 1 e ^ PACAP (4-27) 0H<7)"F 5 J&KflJii *) . |IR lc HO B t/D C C T* 7$ '14 fb L SI □ 

Lfco $ ^tcDccufcttHOBt/DccT^'ttfbLfeigi c t 5 ; mmwfa-?nmm£>'& trz&. 

fcJxfccOT 5 ; SttM^WBtTT-b^ ^ fbL . ff 11 PACAP (4-2 7) OCH 2 -PAM*Bflg 1. 0 8gfc»fc 

o 

3 <?>U H PACAP (4-2 7) OCH 2 -PAM*ilJ]§0. 2 9g^ p- if V >/— >i 0. 4 9 g^?¥ TM* 7 -y ft** 5ml 
TOT;. 60y>P^^II L x -y fbyk*^Mff©i L . 8St* ^ * ^ ^ - ^ ^ 5m 1 T- 2 

^Lfc^. ^12% 50%-Rg£7k5ml-?te tt5 L fc. ^F7§^^MSL. 5 0%-^^* 5ml T'^Tt L fz 
c ilti*. 55feiSt*^-L. 2~3mHcMI±-il^ t . t 7 t t y ^ XLH- 2 0 ( 2 X 7 5 cm) ^7 9 u \z 

ftt. 5o%-ft«tT?tgai t tz. ±m m ft ^mshU.Rmi: nmm^ . o. i%- h ^ 
^mm^inmwzmm l . ymc-ods ami 20 s-som^^^^ (2. ex 7 cm) icftt. 15%-T-b 

H — h A, (0. 1%- h 'J 7 ;p t nSi#t) 50%- T -b h - h V ^ (0. 1%- h 7 >i ir a m 

m^ii) nmx°<r>mmmmm%]Wix°mftLrz„ ^m^-^^Lxn^mmL . afe^*33 

mz^mrzo Z fi^k 0. 05M-Si&T > — TyK20mHc>g^ L . CM— b ^ n 7 r ><7)Wfl|^ 9 
^ (lX6cm) tcftt. tK^^ 0. 03M-fti^-r> t — t </> ii. Jjfi ffl S ffi T? S iii L fc. t£W 
ilj^ (0.18-0.22M) t^LTlSSSL, fi fel** 3 3mg ~k % tz . 

Asp 1.02 (1), Thr 0.98 (1), Ser 1.78 (2), Glu 1.07 (1), Gly 1.02 (1) 
Ala 3.04 (3), Val 1.89 (2), Met 0.81 (1), lie 0.89 (1), Leu 2.00 (2) 
Tyr 2.9 1 (3) , Phe 0. 90 (1) , Lys 2. 89 (3) . Arg 2. 20 (2) 

HS^flflc =k § (M+H) + : 2 8 0 8. 5 

HPLC^gftBf : 14. 5^ 



±i => u 4k ft : 

# 7 u : YMC-ODS (AM-301. S-5 120A) 

mmm : hm (0. 1%-h ') 7 >i *vmm*) 

BJk ( 0. 1%- h 'J 7 4 t Oit^f 7-fe h - h 'J ;U ) 

^fflVK Ai«fc*<bBi«tf>ift*fea!«Jg&E$Sai (35t>) 
: 1. 0ml 
[ 0 0 6 8 ] 
( 6 ) PACAP (31-38) NH 2 

rffPJx^ p- > ^ ;u BHAfft (t^MH >M * >- * ^ A XftSI) 0. 9 8 « ( 0. 5mmo 1 e) 
V* . K^^i (77'7 ^ P * ^ 7. ^ A X Silt "t^ 4 3 OA) m L T PACAP (3 

1-38) NH 2 (iJiJSf : 6) 

S#]<t>t5 Boc-Lys (Cl-Z) ^£ HOB t/DCCTM'lt ft L . 1W JIB ic ifig # L $tJJg_h<OB 

oc*£ 5 0%- h M 7 >l * n mWt/Mit > ^ U > T-^Il L . T 5 ; *^]g$t 2 if. Z 7> T 5 ; 
SIC Boc-Asn, Boc-Lys (CI -Z) , Boc-Val. Bo c - A r g (To s) . Boc-Gln, Bo c-Ty r (B r-Z) % PAC 
AP (31-38) NH 2 <^t 5 ; Ifc E fll ffi *K IK ic HOB t/DCCT'M'ttft: LinLfc, 3 <b ic DCC £ fcliH 
OBt/DCCT-^ttffcL fcim C t 5 ) L *jxfE<7>T 5 ; *t±&* 

SilT-7-bf ^MUL . f^HPACAP (31-3 8) NH 2 Wfl&2. 0 0g%»fc. 

3 7>f*H PACAP (3 1-38) NH 2 tffl&0. 4 3g^£ p - 7 U >/- >l 0. 6g#f?TM*7 -y fb** 5ml X' 0°C 
s 6 0^^11 L 7 «y fb*^*iSJBE@* L. 5$rg * ^ * ^ x - -r- ;u 5ml T- 2 0 L 

nm*f>n-mm*5m\T*t&iti l fc. l. 5o%-sise*5miTi5fe^Lfc. jss& 

. ifci**#L. 2~3mHcMJ±^M L . -b 7 t ^ -v 7 X LH- 2 0 ( 2 X 7 5 cm) ^ 7) 7 A ic ft L , 
*100mllcS«PL. YMC-ODS AMI 2 0 S-5 Ofltfli ij => u ( 2. 6X 7 cm) ic ft L . 0. l%-h';7;U;t 

us^tk 1 33%--F^ h - h n (o. i%- h 7 ;u ^-n s^#ir) <t> re t <t) it m m m & to s 

t 5 ; mfrtifm : 

Asp 1.02 (l), Glu 1.05 (l), Val l.OO (l), Tyr 0.90 (l), Lys 2.98 (3) 

Arg l. 12 (1) 
WMfrM \z «fc 5 (MIH)+ : 1 0 6 2. 7 
HPLC-igft Bf PtH : 1 1. 6t> 
# => u 4k # : 

J] 7 A : YMC-ODS (AM-301, S-5 120A) 
vSPfg'S : km (0. 1%-h 'J 7 >i irnmm*) 

BJr ( 0. 1%- h 'i 7 i t a S@T#1f T 7 -fe h =. h 'J ;U ) 

tfflv\ A*3b^A:B (4:1) U & m ^ li. m m m & tJ B£ M tfcj (20t>) 
iSt 31 : 1. 0ml /t> 
[ 0 0 6 9 ] 
HjMJ 1 

( 1 ) PACAP38NH2%#t?$fegEJH<7>fFta 

±ie#^^lJl ( 1 ) T-#<b tl/iPACAP38NH 2 i: ^ ^ >f n 7* n 7 >; > ( BTG) tcoM^ik* 
f^MLx felSJIiiLfc. BP*>. P AC AP 3 8 NH 2 2. 8mg i: BTG 8. 4mg i: * lml<?> 0. 1M- V > H}JK» 
ife ( pH6. 9 ) ic vgf$ $ i± x Si^Jg a* 0. 04% t * «k 7 lc 7* ^ ?^7^rt Pt^x, ifi 

[OOZO] 

(2) PACAP38NH 2 -BTG«^-#^^S 

6-8Mi^7)BALB/Clllf v7 7. lc_hie ( 1 ) T» ft JIPACAP3 8NH 2 -BTG«^#8(U g/ 

125 ^fr^ 7B^>F7y^Ohh^ \zikT%L'fe L fc. W^:4M^fc § tc 1b]St> 

7 a -f > h t is - h t t ic 2~30aB^n^S L 7c» 
[ 0 0 7 1 ] 



( 1 ) *t tf^- lr*~> (HRP) tHa<fcPACAP38NH 2 ^fF 

_Lie#^-#iJ 1 ( 1 ) T«#<bft£:PACAP3 8NH 2 1 HRP i: ^3§1lt L . H ft S PJ S v£ ( E I A) <7> 
ftSifttttLfc. IP^. P ACAP3 8NH 2 180nmol% 5 0 0 m 0. 1M- > &*g»i« ( pH6. 8) icigfW 
5*. GMBS 4 5 0 nmol^#t?DMF>gv«t50 m 1 M# L . ^©T«30^JxJ£ $ tt. 4xJ£^. t7 
t "t* *y 7 X G- 1 5 ii => U T* ftm % ff . v U -4 5 K£<7>**A3ftfc# 'J ~f * K 1 0 0 nmo 1 % 
Wfzo — ft. HRP 7. 9mg ( 2 0 0 nmo 1 ) % 0. 1 5M<JO^M^r # i? 0. 0 2M- '4 > Ifcjfjgtr i* ( pH 6 . 8) 0. 
9 5mHCig» $ if. (N-x?y^^ - (2-hf 'J ; y'lyf t)^nt't^-h ) ( SPDP 

) 1 . 5 4 m g C 4. 9 m mo O * # t? DMFvgfix 5 0 n 1 i: S^- L . ^MT*40y>H! J5J£ $ JxJ£&. 
i? *lrXV -4 V - >i 8. 2mg ( 53 M mo 1 ) %#t? 0. lM-ftg£*f fn«t ( pH4. 5) 0. 3 3m 1 % fla x. » S 
M-?20#lxJ££-£fc&. t7 t ^-v 7 xG-2 5^7 7 A T y> t® SH*<7>*£ A£ ftfc&^i 

6 mg (lOOnmol) *%tz» fclz . ?M; K Sip APAC AP 3 8NH 2 1 0 Onmo 1 i: SH*i? AHRP lOOn 
moli:*M#L. 4TA 1 6HfW]xJ£ $ 4£ £ 0 IxC^^ ^ h n Y >l A c A 4 4 ( LKB-7 T >l ~? ~> T 
nm) H => AT*y}iIjL . HRPHUfHtPACAP38NH 2 ^»£: 0 
[ 0 0 7 2 ] 

(2) V 7. ft jflL vf 45 <T) f /l # fflj <T> I!) ^ 
V? X4/LjflL>f + <^^#fffi^PylT<7>^VilC £ ») IJ^U:. ft V ^ X >f A 4 7X2 ~f ') >ft# 

Id n ^ -i 7 n 7° U - h *f^$J|-t*fc«>. S-fJ/C^^ X i U ) 7X2 -f ') >ft# ( IgGlIjyK 

1 0 0 m g/ml #tf 0. lM-j£lfc*g»i* ( P H 9 . 6) gS^JO i ^ 7 4 ? o 7' L 

- h tc 1 0 0 m lfo^au 4°CT*24Bf (SlftE L fc. iXlc. 7° u - h *PBST?i5fe^ L fz&. ^ 
x >U <?> HI <7> g& •(£ * .i» $ <'£:£>25% "7*n -y 7 x - * ( ® EP $L H ft Sll ) % a t?PBS^300 

Alfo^iiL, rCT4^i < t 1 2 4 iff W«LIM L fc. _LiBx ft^"7 * >f a 4 -/ >ft# 

*p v 4 ?o7 , 1-F^§^uM:a-'V7t-E C 1 0%-^ n -v 7 x. - 7. x 2mg/m 1 ^ JfiLYft T 

(BSA) . 0. 4M NaCK 2mM EDTAfc «k V0. 1% NaN 3 ^ #t? 0. 0 2M- M > 8&*gtrift ( pH7 
. 0) ] 5 0 ,u lfc «k -y 7 r -ET*^?R L v ^ xftPACAP38NH 2 fAJfllvt 50 m 1 * tin ^. 4°C T 1 6 
iff Ix J£3 -t± . iXlc. ^T 1 u - h ^PBST*i5fevt L fc^. iiie^Jfe^J 2 (1) TffiLfcH 
RP^IiftPACAP38NH 2 C2mg/ml BSA. 0. 15M N aC 1 & # t? 0. 0 2M- ') > WcWm WL (pH7.0) ( ^ - 
v ~y t — H ) T 2 0 0 fg^fR] 100m1^77D;c. lig? 6 W Jxfc 5 ^ . Ixlt^PBST^^ L . 

m 444 ± <7> i$ * ^ '14 ^ 10 i" § fca60. 2%-^-^ v 7 rc ^ u > j> t 5 > . 0. 02%-ii^fb**^ 

#tf 0. 1M-7 x>BtJjgirjR ( pH5. 5) %100m If o^ttLT. ^STlO^WixCvSUfc. 4N 
-fiftStlOO m l^tjn^T jxlt^ffih $ -frfc^x 4 9 2 nm<7>H)fcJR£ 7° u - h - ¥ - (MTP-32. ^ 
n+ft®D T-llJSL^o f^ll, ^45 t £8Etf> v ^7 7.<^ 7 % lc T 4/t P AC AP 3 8ft 
ttfiffi <?> _L# «b ft . 

[OO 73] 

I fife f J 3 

( i ) muws^ 

_hie^fel5iJ 2 icfc v^Tlt^©Hv^jfllvift#4ffi^^ Lfcv) xNo. 5tcit LT 2 0 0 M 1^%4S 
(^^IIj^^tKO. 25mltc>§^$ i±/it^^lf IRrt tcmtt-t^, 3 t ic «k »j IHftgtlf&o 
fc. ^14^454 0^^^^ x^«bWIH*ftSai Lx u t. > >v ^TjEEifi. 6iG, >f 

- ?>l X • 5 - v A • x -y -fe > ■ x v ^ > -r-M f ^ ( MEM) lc j^jg S 4± » P K *W Jfi 3i Jft % 
#fco iNHJfigfca-lcfflv^ SJHHJiai: LT, BALB/C^'y xi* 3 3z n - v|fflflaP3X 63. Ag 8. Ul (P 
3U1) &m^tz (Curr. Topics Microbiol. Immunol., JLU 1. 1978) . iNB A3 B* li . ilvS 

(Nature, 15J.: 49 5, 1 9 5 7 ) iciCTft ofc, HP *> . WKWUfii? «k VP3U1 % ^ ft ^ft JfilfS 
L &^MEMT-3^i£if L . Pf»iNHJfi i: P3Ul8C<^lt** 5 : lk: «: * «k 7 fi^- LT ^ 8 0 0 0 
K-?15#Wol'fr*tTo T US * it » $ 4±/io _hv*^ + y>lc|%i L fc^. < (5 <* L 

x 45%-* 0 x f u > 7 ') u — ji (PEG) 6 0 0 0 ( n -y * 7 >f h ttft^) ^0. 3ml4]Dx.. 37°CS* 

« + T7^rait a LTHfe^-^^f o fc. H*^^ifflJiaic^#2ml<7>9J^-?MEM*^/jli L . ^l+12m 
1 <7) MEM^ 4]D x ^ 6 0 0 r pmTM 5 y> L T ± vf * L . Z M mVc%£%!I% 10%^^ 

JfiLY**#*f SGIT> ^ A (iDTtM^) (GIT-10FCS) tc P 3 U 1 lm 1 % *) 2X 1 0 6 fi tc & 
S =k 7 lc v« $ -t± » 245^-7 ;u ^ t» >f ^ (0>7*na|) tc 1 'y x ^ lml f o 1 2 0 ^ x >i\z 
SttLfc. SftR. «Hfia^C0 2 > ^ - ^ - + x 37°C. 5% C 0 2 /9 5 %Am<^#fflf\TT 



t&^Lfzo 245f IB^HAT ( t * * *t > ^ > IX 1 0 _4 M. 7 5 J 7*r 'J >iX10"'M, * 5 v> > 1 
. 6 X 1 0" 3 M) £#A,/zGIT-10FCSigi-l!i (HATJgtfe) % 1 ^ x ^ ^ *) lml i* o 3 C i: lc Jc 
9. HATSiKiS«*W% Lfc. HAT5I . *&«Wi&3. 6. 9 0 & ic IB i« £ lml f#T @c 
. lml<7>HAm*fc^»i-£ 3 t ic =k *) iiL fc. ^ -f 7* >; K - v ^ if Jft tt . *ffl US a* □ ^ 9 
~ 1 4 H T* (36 "b tl . ^fift^StLfctS (^lX10 6 «H)ia/ml) _h r» % I* ®t L . frE#« 

[ 0 0 7 4 ] 

( 2 ) A^7*'iK -v^x^ 'J--> ^ 

fa ^ ^ X -f A ; 7 n 7* 'J > tri-faffi a ~? A 7 n 7° u - h \z v 7 t - E 5 0 M 1 t ^ -A ~f ') 
H - -7igft±;t50 M 1 t . ifiTi^flJxIt^ t/c„ 7° U - h %PBST?i5fe^ L 

_hfeHfli&0J2 (1) TfFiSI L fcHRP^IiftPACAP38NH 2 ( 7 7 T - HT* 2 0 Ofg lc 4fi fR ) 100 n 
l^^ox, 4'CTM6Bf IBjxJ£<* -ttfc. TtvJc . -f U - h *PBST?i5fe^ L m ffl _h <?> ^ fft v£ 

% _h ie n m m 2(2) lem^Tjviic j= »? l fc. c <?> =k 7 ic lt . ^ -i -r >; h - 

Jfjfi;to*i8y>«b*lfc^l2 0 r 7 x ^ <7>_hvf &m^tz t Z . 18*7 x ^ lc J/l # fffi ft* If. h ti tz . 

[ 0 0 7 5 ] 

( 3 ) 7 a — > r 

f/t # Pi It * ^ L t7 x ;u 7> 7 *> . No. 44. No. 49. No. 9 7. No. 1 1 3<7> & ^ A ~f 'J K 

- m^^m^iz «k § 7 n - ^> 7*lc ft L fc. IP *> . ^ 7* '0 K - v 1. 5 40 /m 0c * £ 
=k 7 RPMI 1 6 4 0 - 2 0 FCSIC i&M £ -t± . 9 6 77 7* -i 7 n V u - h ( * > ^ ?± M ) iz 1 ^ i >l S 0 . 2 

mif o^iiLto ^at§^. ^ - <r-mm t l tbalb/c^ ^ ^<^m^0)ia^ ^ i ^ ^ 

0 5X10 5 f®lc^^ J: 7 \zfiaz.fz. W IMfflfclz \$ m <?> *$ fi. to* M #> h ti S «k 7 tc * ») . _h 
vf 4i<7)Jjt#« _hlB^S£fl 2 ( 2 ) iB«<7>EIA>£k: «k ») P **fz t z *> . No. 4 4<^ ^ >f ~f >) K 

— v T* li 3 0 ^ n - > i=h 2 8 ^ a — > x No. 4 9 <0 ^ 7" K - v T li 5 0 ? n — > + 4 7^ n - 
> No. 9 7<7) >\ >f 7" 'J K — tt 5 0 ? n - > • tf 4 9 ^ a - > ft*. No. 1 1 3<?> ^ ^ H — v 
T li 5 0 a - > 4 8 ? a - > ft*4/L#^ ^ ^ LTuf:. 

Ctl^><7)^n->^-7 . No. 4 4 - 2 J= , 9#'btl^i 7 a->PA-6NfcJ;^^<^M^-t-2) ; e ; 9 
n-^-^4/t#PA-6Na. No.49-3«k»)#^>tlfc^a — >PA-lN4J«kV^<?)^^-t*t; ^a- 
+■ >i tk # P A- 1 N a . No.97-2Jc l )^^tl/ci 7 n->PA-2CfcJc^^-<^jg4£-t§ ; e^ ^ a - + ^ 
f/C#PA-2Ca. No. 1 13 - 5 «k 9 t# <b tlfc ^ n - > PA-5Nfc =k <^j^^i" S t ; ^ a - + >i $K 
#PA-5Nalc>i a L . WT^IitHteLfco ls]tilcLT. &Lm*<ottL<7> ^ ^ x<t>W 

K0lia*fflv^TaHJiai!l!^-|ISft%IIS(lL . No. 28-12 J: 0 ^ n ->PA-lCfc J: U % co 

m±-?& t ; ^ n - >l f/C#PA-lCafc «k ^No. 10-3 «k *) U h ft tz 9 u - > PA-3Nfe =fc V ^ <?> 
^^i"^> t ; ^ n - + ;l 4/t#PA-3Nalc ^ >± g L. W T <^> US* * H Sfe L . 

[ 0 0 7 6 ] 
(4) t ; — ^ <7> ffi ftll 

5 ^ 7 >l * -f ^ 0. 5ml fcJglS fifths ilf?-) X. VMi^^B^^ X (BALB/C) lc 
_hie^ -J h'-7N3X 10 3 *fflUa/|ZC %JS©rt^t* Lfct, 6~20H^ lctfL##*JS7k^ 
IX L fe. C iOUlTk J: •) 7"Df^>A*7A. J>^V^iy xf ^7 ^ ; ac ^ ;u ( DEAE) --b 
;in-X7)7i,lc J: t J ^n — ^^fa*%W«ILfc. IP *> PA- 1 Nco ^tK 6m 1 ^ #»<JO M n 
^*7ix ( 3. 5M NaCl . 0.0 5% NaN 3 ^ #t? 1. 5M- r «; x > (pH9. 0) ) TlfRLfct^ IhhfrC 
db^^mmmX'^m it L 7' n -f- >f > A--b 7 t a - 7. ( 7 t ^ v T M ) ^7 7 A tc ^ L . 

nrntKik^mmmmm (0.05% NaN 3 ^#t?o. im-7^>^m®vS(pH3. on -zmftLtz. w 

_hco}^fFlc J: 9 2 8mg<^^f S}/Cf^^t#/i 0 [B]tilc L T . P A-5 N<?> d * 5m 1 «fc 0 2 3 m g <?> ft S fa 
*x PA-6N<7>1!^<7. 5ml «k ») 13mgcOJtf Sfit#^ . ifc, PA- 1 C<?) HI* 1 4m 1 J: 0 4 5mg<^ Jff mtH 
ftsmrzo -^J. PA-3N^)R*2Om0cM^-ilS45%^iafn6I^ig7fe^/]nx.TMffi 1 ^. il'^7> 
^l(20,OOOXg. 3 0 t> ) L. it!9ili^*0. 15M<?>NaCl^#t?0. UU-t^mMWm (pH8) (B 
BS) icWETltf E. 2^lc. 0. 0 lM<^NaCl^#t? 0. 0 1M- '0 > i^M»i*tcW L T^ffi 1 L 

0 MfA#iB^^DEAE--b ^ n - x 77 7 A ( 2. 5X 1 Ocm. 7 7 h v > ?±MDE-5 2) lz L . NaC 

1 & Jg </> ft *6 £7 ffi (0. 01M-0. 35M) 1 0 Om 1 Tig ft L . W_h<^^fplc «k *) iff mtHfr 1 36mg^# 
fc. IBJfilcLT. PA-2C<JO^tK7. 5ml ^ "biff ^frL#57mg^#/co 



[ 0 0 7 7 ] 

mum 4 

P AC AP 3 8 NH 2 5 n g/ml*#t? 0. lM-J^SfJ^WSt C pH9 . 6) Jgiftfc96^ ^ >i ~? A ? n V v - h 
k: 100 M Ifo^a L . 4 °C T* 2 4 Bf g L fc. _kIE#UMJ 5 X^^Tz^'&lz'tit o T . ^ x. 
>K7>&$}<7> ~fxi v 7 x- XT-vk $ rPACAP38NH 2 *D U - h ^fFM L fc. iXlC 

1^ V - h ICPA-1N. PA-3N. PA-5N. P A- 6 N . PA-2 C is tz It PA- 1 C<0 _k"/i 1 0 0 M 1 * *0 £ . 
^ M T* 3 5# ^/x 7^;M7'Hf> -v F (Mouse-Typer™ Sub-Isotypi 

n g Kit^M t7 -v % ffl £ E L I SAIC J; o T ? 5 X . ^^?7X$It/; 0 ^ <J0 *S 

JUPA-lNa. P A-6 N a . P A- 2 C a =k V? A- 1 C a It I g G U P A-5 N a It I g G 2 a . * . PA-3NatJlgG2b 
. K X <h -z> fz a 
[ 0 0 7 8 ] 
HflfetfJ 5 

( 1 ) F ( a b ' ) 2 OS t> <?> If SSI 

PA-6Na^ n n >? ^ -y 7 ( x ax x f& fg ft ) T'8mg/500 M 1 k: L fc^. 0. 1M 

NaCl^#t?0. 1M-Rl*tfg®i*k:*t U3lf t fc. I£t/i#iSi«k: ^ -f i, y (y^ft, 20 
0.4mg^^ni, 3 7°C T- 1 6Bf|f! Jx)£2 If tz'&. 0. 1M- 'J > MM ffim ( p H 6 . 8) T¥iffb 
Lfc*— ><— n-^n^Afcfflu-SFPLC (7 7i7y7?i|) T-F(ab') 2 Llj7>^fi!ft!lL 
fc. TO ti <7) ^ ffi \z J: 0 . PA-ICa 8. 9 m g tc 0. 4 4 5 mg<^^ "7 x > ^TJiix . F ( a b ' ) 2 t> ^ MM L 
tz. 

[ 0 0 7 9 ] 

( 2 ) HRP^Iifbf/CPACAP^ ; + |jt # <?> fF HI 

P A- 6 N a F(ab') 2 ilj7> C 2. 2mg (2 2nmo 1 ) /ml] lmHc GMBS ( 2 6 Onrao 1 ) * # t? DMF 5 0 ix 1 * M z. 
, ^ST- 4 0 7>JxJ£2 if fc. JxJ£i**«te 7 r t'-v ? xG-2 5^7 ^ A (IX 30cm. 'BMm. 0- 1 M- 
V > (pH6. 7) ) T-^iL, #<b*lfcvu 5 KS<?)i?A3 ftfcF (ab') 2 £SJ ^ 1 . 5 m 

it. ±ien«6*!i2 ( i ) mm^^yHz & *> mm s ntzsm^rnxz *ifcHRP5. 5mg t *s 

□ L x =J a ^ ^ >y 0. 3ml tc *-Cjg#8r L fc^, 4"C fif^KI L fc, ixft^^vg 

Mmlz 0. 1M- V > it^if 5« ( pH6. 5) ^fflv^' J 7^har^AcA3 4^7^A ( 1 Omm X 4 Omm) 
ic^t. F Ub') 2-HRPiS##iffl#%*ll§ll Lfc. 2 8 Onm 4 0 3 nm<?> ©TfeS ^ «b . F(ab') 2 15>T 
*>fc 9 2. 4M<?>HRP)b*4| ti/!: 3 t b*mU2 fifz. TO +1 <?> 7^ lc i *) . PA-ICa F (ab * ) 2 PS 
y>2. 9 m g ^ ffl v ^ X F (ab ') 2 -HRP?S£-#£ f^flSI L fc. $ «b lc . PA-2CallMEjy>6. 4mg (43nmol 
ic 15^mol«<?>GMBS^^nx . 5HS«JIASt, TO T^ft k: «k 9 . SHS^^A^ti 

fcHRPfc/xfCS lgGly>T*/i *) 2. 4®<?>HRP**^ A S ftfclg&tt* fFM L t» 

[ 0 0 8 0 ] 
HMO 6 

( 1 ) PA-lNa 

±IQ^Ste^iJ 2(2) ieiS^jTt^ XUJ rn -7* -4 ^ n 7' L - Mc , 

•y v r -HT'50f#lc^fR L fcPA-lN*g« ±7f50 n 1 . «k VPACAP38NH 2 . PACAP27NH 2 . PACAP 
(4-27) OH. PACAP (1-13) OH. PACAP (14-3 8) NH 2 ^ PACAP (3 1-38) NH 2 *> * VM± V I P ( S^- : 
7) <r>>* v -7 t -Hig*5 0 n l^^jn^. . SST*2f Pllx^^ tfct, _hteiUMJ 2 (1) 
•b *i7cHRP4gfifLPACAP3 8NH 2 ( ^ -y 7 t -HTM 0 0€^IR) ^50 M l^i, VC T 1 6 Bf m Jxffc 
^i±7co Jxlt^PBST-^tit L . IMffl_h^^*V$'l4^_hie^Sfe#J 2 (2) IS® <r> ^ v£ tc «fc 9 
fcl^Lfc. IS^^Hl (a) tCT^-t. PA-lNaft*PACAP38NH 2 . P AC AP 2 7 NH 2 . PAC AP ( 1 - 1 3) OH 
. PACAP (4-27) OH ii jxfZ L . PACAP (14-3 8) NH 2 . P ACAP (3 1 -3 8) NH 2 t fx it ~f . $Lfz. VIPh 
t IxJZ L =5rv^ c t ^ ^ (^^Jxl^ttO. lmT ( WPACAP38NH 2 ) ) . M4t#l±PACAP38NH 2 <^ 

mmfr^Mm-f & z t ^7>o tz, 

[ 0 0 8 1 ] 

( 2 ) P A-3 N a 

( 1 ) mW^O^'Alz J: ») x P A-3N a ( PA-3N<^ ig« _h vt * 5 Ofg ^ m ) * ffl u £ gg^EIA 



tlteLfc, 1 (b) iCT^i-o PA-3Najb*PACAP38NH 2 . PACAP27NH 2 . PACAP (1-13)0 

H. PACAP (4-27) Otit JxJ£ L . PACAP (14-38) NH 2 ^ PACAP (3 1 -3 8) NH 2 t Jx J£ ~f (35^JxJ£14 

I. 1MT (itPACAP38NH 2 ) ) . — VIP t It 1 % <?> 3£ ^ Jx J£ '14 £ ^ i" ( ttPACAP 3 8NH 2 ) 
It^b, I^Jjt#liPACAP3 8NH 2 c7>N^g^^lSlii-^ c h^^ofco 

[ 0 0 8 2 ] 
( 3 ) PA-5N a 

_h!E ( 1 ) mm<^^W:\Z Jc 9 . P A- 5 N a (PA-5N<7>*g^_tv*£ 7 0fgfiffR) M^EIA 
^liLt, (c) ic^i" 0 PA-5Na)b*PACAP38NH 2 . PACAP27NH 2 . PACAP (1-13) 0 

H. PACAP (4-27) Otit JxJ£ L . PACAP (14-38) NH 2 ^ PACAP (3 1 -3 8) NH 2 t Jx 1& if ~? . tfz. VIP 
£*>fxlfeL%\,* Z bfr?3 ( 3$^JxJ£ '14 0. llliir (itPACAP38NH 2 ) ) . It PAC AP 3 8NH 2 

<?>N3|ft3B#%i8i»-t S C h o fc. Srfc. PA- 1 N a i: PA-5N a t It . PACAP (1-1 3) OH t (D^m 
JxJ£'l4 (i"tPACAP38NH 2 ) icfcuTSoTfe^ f£35 M Jx I£'I4 li hu % % <^ 1 0 W _h ^ 

[ 0 0 8 3 ] 

( 4 ) P A- 6 N a 

_hie ( 1 ) ie®<7>7r7£ic J: 9 . PA-6 N a (PA-6N<^ig«_hvt^4 0^^m) fcfflo £ IdE I A 
^^5SL^o (d) ic^i-o PA-6N a **PACAP3 8NH 2 ^ PACAP27NH 2 . PACAP (4-27)0 

HtJxJ^L. PACAP (1-13) OH. PACAP (14-38) NH 2 ^ PACAP (3 1 -3 8) NH 2 t Jx ffc •£ ~f . £tz. VIP 
t^JxIfcL*^ ( 3tm Jxm '14 0. 1%WT (xtPACAP38NH 2 ) ) f£l/L#«PACAP3 8NH 

[ 0 0 8 4 ] 

( 5 ) P A- 2 C a 

_hie ( 1 ) iQf£<7>7raiC J: *) . P A- 2 C a (PA-2C^igS±7t^34()fg#fK) ^fflv^jg^EI 
AfcHSfcLfco il^Hl (e) ic^i-o PA-2Cafc*PACAP38NH 2 . PACAP ( 1 4-3 8) NH 2 1 Jx J£ L 
. PACAP27NH 2 . PACAP (4-27) OH. PACAP (1-1 3) OH. PACAP (3 1-38) NH 2 1 JxJ£ iff . HLfz. VIP 
t^JxJftL&v^ (^mjxJ^ttO. 1%J31T (xtPACAP38NH 2 ) ) Ztfrh. f£l/L# It P ACAP 3 8NH 
2 tf> C JS3 g& # fc> <b *^^^lc^S ^^^fg>lii- S 3 t ib'^o tz» 

[ 0 0 8 5 ] 
( 6 ) PA-ICa 

_hie ( 1 ) tef^^vSlc 0 . PA-ICa (PA-lC<^ig«_hvt^3 5'fg^fK) ^fflv^M^EIA 
^^JjSL/io ^ItSl (f) tc7^-t 0 PA-lCa**PACAP38NH 2 s PACAP (14-3 8) NH 2 ^ PACAP (3 
1-38) NH 2 t JxJfc L . PACAP27NH 2 . PACAP (4-2 7) OH. PACAP ( 1 - 1 3) OH t Jx fa. H± -f . * . VIP 
h^JxJ£L#^ ( m Jx '14 0 . 1%131T (xtPACAP38NH 2 ) ) C t h . Mf/C# It P ACAP 3 8NH 

2 <?> cjmi ^ ^ mm -f z> z tfrfr^tzo 

HH.co^M'k^lz . ±K6li<^}jtPACAP : E 4 ? a - 4- ;u }jt# t}*MWi~t & $kUW>fc ^ m 2 \z 
* hihtzo 
[ 0 0 8 6 ] 

t/CPACAPt ; ? n - 4- ;U 4/l#^ *fn>$'|4^^lt 

v >v h SiJK^fefflfla)fit*PC-12h (±m±^m&m$iffi . ^+W± (^^) J;^44tJf;Br 
ain Res., 2 2 2 ( 2 ): 2 2 5 - 3 3, 1 981) £ n 9 - r > 5a II L 4 8 ^ x ;b v ;u ^ ^ x ;u 7° v - h 
(ftJx^-^niil) _hlc. 5X 10 4 lfflJja/^ x ;u ^fij^-^tf B . 1 0%<?>FCS^#t? ^ >l 
^ -v 4 - r>it^Vk (DMEM) +T-7^10S Lfc. U — h <^igi4!l^0. 0 5 % <^> B S 

A^ #t? ^> ^ x^ (HBSS: Hanks ' balanced salt solution) iz^m L. SO^figtg^ L fz 
Wl. iieefl^fS-l/LPACAPt ; ^ n -4- ^4j[# (JSHiS2, 20*>S VMi 2 0 0 nM) t ^ ^ C 
a^4°CT lif^JxJ^ ^ -t±fcPACAP38NH 2 (S*^^JS2nM) tJmifc. ^ ^ ic 2Wmt^9. L fc^. 
±g^±vf ^^cAMP^S^cAMPPJS^- -v h (77ytA?l|) T-IlJ^L/io *S^^03lc^ 
-to eit^J/LPACAP^E J? a - 4- >i 4jt#<^ 7 *» . 2ft ( P A-6 N a is J: V P A- 1 C a ) P A C AP 3 8 NH 2 
\z n L T + fo ^ '|4 % 41" L >5r Z i: o £: « 

[ 0 0 8 7 ] 



tfLPACAP3 8^ + fnfrE#<7>DPPIVlc J; £ P AC AP ft M ffl M <?> *fett 

iilo-mU (fc h ti&MWm&^mU) lclE51Lf:DPPIV (dipeptidyl peptidase IV) ^ 
fflv^T, 4jtPACAP3 8#*fn4/L#jb*DPPIVfc =k £ ?> f$£ JfJ §!l ~t £ ^ fc 9 ^Mlt L fc, 

T r i s -E DTA-CHAP S buffer ( 2 OmM T r i s -HC 1 (pH 7. 5) , 5mM EDTA, 0. 1% BSA, 0.05% CHAP 

s) *\cczCo-2Mmmmfr* AtLT&m%iizfiimLtz'&. ^-si/si. oxio~ 8 m pacap38*i.3 

X 10"' M PA-6Na^pft * tz fi#^ft<^*ff TT'» L . 4.5^p^37°CTM>^^^-h L fz 
(HBU). CaCo-2*fflHaKllj^^^PACAP38<^^MK^ &Gft#^fP fffii" -5 f:#>fc . £> ^ 6* c 
#>DPPIVM?flJ ( I C 5 o = 5 nM) £ 4X 1 0 -7 M» L . Hgfc 1 fc iBj+fcO^frTM > ~ H L 

(112). Hg* 1 <7>M^fc_k!BDPPIV|SSM£4X10- 7 M» L T Jxfi5£ 2 if 
» US* 1 «k V 2 <7>ixJ£i«* 1 0-fgfC^fR L . Tr i s-EDTA-Digi ton in buffer ( 2 OmM T r i s -HC 
1 (pH 7.5), 5mM EDTA, 0. 1% BSA, 0.05% D i g i t o n i n , 0. 5mM PMSF, 1 0 m g/m 1 Pepstatin 
A, 20Mg/ml Leupeptin, ^ {/ml E — 6 4 ) * fc 1 0 0 pM PACAPS^-f* (Ohtaki, T. et al.: J 
Biol Chem 2 7 3, 1 5 4 6 4 - 7 3. ( 1 9 9 8 ) fc 1BK<J0 ftm % — L X fi SI) fcJc^lOOpM 125 

I — PACAP 2 7 (Ohtaki T et al. Biochem. Biophys. Res. Coraraun. 1 7 1, 8 3 8 - 8 4 4 ) % v&fln L 
fc. 7 55> ffl 2 5°C TM > ^ - -< - h L fz& . # '4 U > 5 > 81 II L GF/F f v X 7 -f ;u 
57- (Whatman) £ ffl o T m 31 6 ii L . 7 -f ^ ? - Jb fc fSJg. S ft 1 2 5 1 -PACAP 2 7<?> J&tJ M 
14t: y # 7 > 7 -fc «k 9 tfetiJ L fc. IiJ^fitriplicateT^SfeLfco ISS^Hl 4 lc^t„ ft 
t?1&m%i'\i.b*±£ VMS fc 125 I-PACAP2 7<7)<Sg#^i^M^§ < . L fc ft* o T SO t o T » 
L .fcPACAP38fc*ia^ LTOi 3 fc^i". 3 <o 0 fc> <b . DPP I V it P A- 6 N a#?p ft T X m ft ft 
m &PACAP3 8:frf#f^ffl£^-t fc*. PA-6Naliii^^ftfcDPPIV<?>&JgfEH"?PACAP3 8<?>#»* 
(5 Br 5t ^ fc JUl ftlj -t -5 C fc m L fee 
[j^^±^fijm^^'l4] 
[ 0 0 8 8] 

* f& Bfl </> jfi 4> ^ 14 & # fi . f fJ ^ ic 4^ Jf -t § fc1r^/&?>T^£# + fn4^#^rt0'f4 '4 
# > K h^^LTCnt^EftL, ffiL ^ # > KiS^H^fc J: V/ * fc fi '4 # > K <r> jflL 

14 <?> a -t s « m ^ k • ffiatc* mx&z . *#fc ^-^^ Kttfb^t/v<^9flL*# 

^v^fgfl^l^tS ^ ic * ffl T -5 o 

Ufcx * ^ Bfl jfli ^ S '14 3C # SI li . pffffl^JflL^ jfzs H^^^#§<^fc + ^^fjt#« 

[ 0 0 8 9 ] 

[13 1 3 g-ft^frtPACAP^ ; * n - ^ C ( a ) PA-lNa ; ( b ) P A-3 N a ; ( c ) P 
A- 5 N a ; (d)PA-ONa; (e)PA-2Ca; ( f ) PA-ICa] fc P AC AP 3 8 do J: V * <r>^5t^ ~f 
* Y & h ^fcVIP fc c^M^-'tt^^i- 7 =? i X&Z . Mli CWSS tlfcSai* (B)D / 

CM^"^ 7^ K # » Bf <?> it It » (B 0 ) ] X100 (%) . ffi $* li gg ^ -< 7- ^ K 60 ^ S ( 
M) t^t. -O- : PACAP38NH 2 PACAP27NH 2 : : PACAP (4-27) OH PA 

CAP (1-13) OH ; -X - : VIP ; -A- : PACAP ( 4 4 - 3 8 ) N H 2 ' : PACAP (31-38) NH 2 

[0 2] §tt<^4/LPACAP^ ; 7 n - -j- ;u fS#<JO fa j^IIIi^fi * ft} fc ^ L /2tlT'4b 
-So ±S<^4? *v 9 ^3b*PACAP38NH 2 *^ L . ^ co _hco fi t 5 ) ^S^-^ ^"t. ^ 

C ^9 t J P A C A P 2 7 <t> 7n -b -y >> > rg|5fi^^i- 0 # v 9 ^<r> a 7 ^g[5^ttVIP fc co^iico 

t 5 ; ^gfi^ij^. ^ -y ^gp^avipfcffia-ts-r 5 ; mm#}-&* n^ti^-t. 

[0 3] PACAP38NH 2 lc -S § It coJ/l PACAP t ; 7 a - -4- ^ 4/l + fn 7$ '14 * 7^ r 
7 7T'*>-5>, «$$ifjfi cAMPSIJS ( pmo 1/10 5 ffflfl£) . til f & f i JS # M IS ( nM) -O- 
: PA-lNa ; -A- : P A-3 N a ; -□- : PA-5Na ; -■- : P A-6 N a ; -A.- : P A-2 C a ; : PA- 4 

Ca 



[M 4] f/tPACAP#4>fn ^ J ? n - -j- Ji K#:PA-6Na**. DPP I Vtc «k £ P AC AP 3 8<t> 5> ffi & 
WM-tZ Z t 7 => -7 . 8£WliPACAP'^##^<7> 125 l-PACAP27<*>JiS£-«? ( 

Hil 4: Hg* 2 i: \zis\-fZ> ^^]KWStt<?)t^ » jfiKI PACAP 3 8T"S§#<7> IS # 

UUU-iLt), tiiftttDPPlVI&mifflflafjiilj^^^fRS^^i-o -O- : PA-6Na??£E 
T : -•- : PA-6Na#?¥ftT 



SEQUENCE LISTING 

< 1 1 0 > Takeda Chemical Industries, Ltd. 

< 1 2 0 > Antibody Medicines 

< 1 3 0 > B 0 3 2 5 3 

< 1 6 0 > 7 

< 1 7 0 > Patentln version 3.2 

<210> 1 

< 2 1 1 > 38 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 



< 2 2 0 > 

< 2 2 1 > MOD-RES 

< 2 2 2 > (3 8) . . ( 3 8) 

< 2 2 3 > AM I DAT I ON 

< 4 0 0 > 1 

His Ser Asp Gly Me Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 



Met Ala V a 1 Lys Lys Tyr Leu Ala Ala Val Leu Gly Lys Arg Tyr Lys 

20 25 30 



Gin Arg Val Lys Asn Lys 

35 



< 2 1 0 > 2 

< 2 1 1 > 27 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 



< 2 2 0 > 

< 2 2 1 > MOD-RES 

< 2 2 2 > ( 2 7 ) . . ( 2 7 ) 

< 2 2 3 > AM I DAT I ON 



< 4 0 0 > 



2 



His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

15 10 15 



Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu 

2 0 2 5 



< 2 1 0 > 3 

< 2 1 1 > 25 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Synthetic peptide having amino acid sequence identical to partial 

amino acid sequence of human P AC AP 3 8 . 



< 2 2 0 > 

< 2 2 1 > MOD-RES 

< 2 2 2 > ( 2 5 ) . . ( 2 5 ) 

< 2 2 3 > AM I DAT I ON 

< 4 0 0 > 3 

Arg Lys Gin Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Lys 

15 10 15 



Arg Tyr Lys Gin Arg Val Lys Asn Lys 

2 0 2 5 



< 2 1 0 > 4 

< 2 1 1 > 13 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Synthetic peptide having amino acid sequence identical to partial 

amino acid sequence of human PACAP. 

< 4 0 0 > 4 

His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr 

1 5 10 



< 2 1 0 > 5 



< 2 1 1 > 24 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Synthetic peptide having amino acid sequence identical to partial 

amino acid sequence of human PACAP. 

< 4 0 0 > 5 

Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin Met Ala Val 

15 10 15 



Lys Lys Tyr Leu Ala Ala Val Leu 

20 



< 2 1 0 > 6 

< 2 1 1 > 8 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Synthetic peptide having amino acid sequence identical to partial 

amino acid sequence of human P AC AP 3 8 . 



< 2 2 0 > 

< 2 2 1 > MOD-RES 

< 2 2 2 > (8) . . (8) 

< 2 2 3 > AM I DAT I ON 

< 4 0 0 > 6 

Tyr Lys Gin Arg Val Lys Asn Lys 

1 5 



< 2 1 0 > 7 

< 2 1 1 > 28 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 



< 2 2 0 > 

< 2 2 1 > MOD-RES 

< 2 2 2 > ( 2 8 ) . . ( 2 8 ) 

< 2 2 3 > AM I DAT I ON 



< 4 0 0 > 1 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu A r g Lys Gin 

15 10 15 



Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 

2 0 2 5 
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